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. I. SEISHOLOGY
1. DIFQRMATION OM SEISMOLOGICAL CRGANIZATIONS OF THE_USSR
. . RESEARGH ORGANIZATIONS

.The central research organization where. investigations in
selsmology are being conducted is the Institute of Physics of the
Earth of the Academy of Sciences of the USSR in Moscow. It was

established in 1956 during the reorganization of the Geophysical
Institute,

" The research work in this institute is being conducted
i along the following main directions,

Study of earthquakes which take place on the territory of
the Soviet Union{analysis and generaiization of seismic obsér4
! vations; preparation of seismic maps! study of ph ysical and
| geological causes and conditions of occurrence of earthquakes);
study of the physiecs of seismic ﬁaves and the development, on
this basis, of new methods of interpretation of Seismic &ata;

study of the regularities of seismie effects on structures;

I e PR

development of methods and accomplishment of seismic districting

T

¢ of the territory of the Soviet Union; mini@ﬁ@bization of

' seismic processes; creation of new types of seismic apparatus;
study of the inngr structure of the earth and of the earth's
crust on the basis of selsmic data.

. Research work in seismology is being conducted in the
branches of the Acadenmy of Sciencéslof the USSR which‘exist in
seismically active.-regions: by ﬁhe Moldavian(Kishinev), Kolal
(Murmansk), Fast-Siberian(Irkutsk), and Sakhalin complex re-
search'institute(Sakhalin Island), and also in the academiss
of sciences of the union republics(ﬂzerbéydzhan, Armenian, oo
Georgian, Razakh, Kirgiz, Tadzhik, Turkmen, Uzbek, and ‘

‘Ukrainian}. Some of these academies have specislizeq

5 LB etz spres e

organizations: Institute of Geophysies of the Acadenmy of

Sciences of the Georgian SSR(Tbilisi), Instituta ofr

Seismology of the Atademy of Seiences of the Tadzhik SSR
‘(Stalinabad), Institute of Physies and Geophysics of the Academy -
of Sciences of the Turkmen SSR(Ashkhabad), Qiyigiop of ‘

Selsmology of the Academy of Seiences of tng;K“ggiz SSR(Frdhze),

[

-Séisﬁ;c‘nepartment of the Llvov Branch of the.Academy of

: - 700010007-1 W
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éciences of the Ukrainian SSR(leov).‘

The main directions of the scientific investigations by
the branches of the Academy of Sciences of the USSR and the
organizations of the academies of sciences of the union repub-
lics are the detalled study of the seismism of the cor-
responding regions, the investiéaﬁion of the after-effepts
of earthquakes, the development of other scientific problems in
cooperation with the Institute of Physics of tbe Earth ¢f the
Acad. Sci. USSR and other sclentific organizations,

Investigations in seismology pertinent to the study of
volcanoes and their activity are being conducted in the Labora-
tory of Valcanology of the Acad. Sci. USSR, wg which h as
speclalized observation stations in Kamchatka. ’

The ﬁoscow State University is conéucting work on the study .
of the inner structure of the earth and of the earth's crust
and on the development of apparatus for observations of micro-
seismic vibrations.

The Leningrad State University is conducting work on the

development of a dynamic theory of elastic waves.

All the work in seismolgy in the Soviet Union is being
directed and coordinated by the Council of ‘Seismology of the
Academy of Sciences of the USSR. Th e staff .of the council,
which is reviewed periodically, includes about 25 scientists of
different specializations(éeismology, geology, kngineers, .
architects; ete), representatives of scientific and industrlal

organizations,

LI RCAREI I A 15 R T 8T

Not less than twice a year, the Council on Seismologj-
conducts conferences(sessions) lasting 3-5 day s , at which the
results of scigntific,work in»seiémblog§ are discussed, plans #x
are developed for forthcoming scientifie investigations and the '
development of scientific organizations, and discussions are
conducted ImxximexPiet onvscientificuproblems in the field of
séismology.

The conferences(sessions) of the Council on‘Seismélogy are

,attended usually by representabives of *all scieﬁtlflc orranl-

S
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of scientific investigations are established and planning and
cooperatipn in scienéific work is carried 6ut.

Between the sessions of.the council, the work is conducted
by its bureau.

The Council on Seismology establishes a uniforn procedure
of observations at the seismic stations, issues instructions for
the personnel of the statmons, and issues four times a year the
Byulleten seti seysmicheskikh stantsiy SSR(Bulletin of the
Network of Selsmic Stations of the USSRI and the scientific
journal Byulleten Sovet# po seysmologii(Bulletin of the Council
on Seismology).

Seismic Stations

The total number of seismic stations in the §§iet Union is
76. The stations belong to different services and organizations
Their activity is coordirated by the Gouncil on Seismology of
the Acad. Sci. USSR,

The stations are divided into 3 classes: teleseismic,

general type, and regional type.
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The teleseismic stations are intended for the study of the
total seismism and inner structure of the earth and also micro-
seisms of the 1lst order. The stations are equipped with seismo-
graphs of the B. B. Golitsyn system with galvanometrie
registratlon. The constants of th e instruments are leszlz sec

Afor horizontal seismograph s of the Sverdlovsk,station3

SR R TR R

TlnTzzgzh sec). The damping Dy=Dy=l, Maximum amplification
Vigze 12000,

He.e and hgnceﬁprthfﬁ>,d~-~w« e

S s T

Tl=2”7n1 and T2~277h2 are the perlods of the natural oacillation
of thefpendulum and’galvanometer,

Dl‘cl/hl and D2- /hg are the damping constants of the pendulum
" and galvanometer.
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71 andéfz are&the damping coefficients of the pendulumand
galvanometer;

v, ¥V are the amplification coefficients;

c‘2=0i@(24m76’is the coupling coefficient;

U7 and 03 are the coefficients which characterize the electrical
coupling between the pendulum and the galvanometer in the
differential equations of the seismograph with galvanometriec

;-

registration} ,.
’ gf‘}‘%‘g*m 6_—__*.9‘2 O‘lce) .

4+ 3*%#?*’“@‘4 2*‘10—9

(Gahd_?)tpare/;the angular deviations of the .pendu»lum and .

galvanométer loop from the position of equilibrium; % is the
displacement of the soil).

The general-type stations are intended for the solution of
the same problems as the teleseismic and also for the study of
the seismism of the territory of the USSR, for the study of the
mechanism and energy of earthquakes and thse structure of the

earth?s core.

The instruments for these stations are seismograph s of the
D+ P. Kirnos system with galvanometric registration(SGK and SVK)
The instrument constants are; T;A2.5 seci Tonl.2 sec
Dl:\\_—o 45; Dg-x_S.O V=(l 000-2 000 oa periods from 0.25 to 10 sec,
290 & (for SGK)3 g 2=0.2-0.3 (for SVK).

The regionalntype stations are 1ntended for the detailed
study of the selsmigm of individual seismically active regions.
The .stations are equipped essentially with h ighiy =~
sensitive seismogras;hs of the 1?.» A, Kharin ays’cem'with -galviano-i
met;rig r_egistrat.ion(GSKh anti VSEh). The instrument donst_ants
are: Ti:o.é;l seci To=0.2-0.4 sec; Dy#0.5-13 D2-1.5~2_;_cr“2:\:0_.3;

Vipax=10 00Q-5O 000 on the perdods 0.2-0.5 sec.

“h=
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Certain stations of this ty pe are equipped with electro-

dynamic vibrographs of the D. P, Kirnos system "VEGIK" (T10.6
sec, D;=0.5, T,=0.06 sec, D,=3.0, ¥ 18 000, 7 2=0,2),
Vériéus stations are equipped with seismographs of the P, M

Nikifbrov system with pﬁtical registration SN(T1=2.0 sec,

D1=0.5-0., V=400) and seismographs of the Seismological

Institute system SI(T;=2.0 sec, D3=0.5-«0.6, V=1l 500). To record

strong earthquakes, seismographs with mechanical registration
of the D. P. Kirnos system SHR=2(Ty=5.0 sec, Dy=0.45, V=7) dre

utilizeds
Table
Name of
station

Moscow

Organization to which

the station belongs

Institute of Physies
of the Earth, Acad.
Sei. USSR

AbastumaniInstitute of Geo=

Alma~Ata
Almg~
Ata 2

Andighan

Alushta

Apatity

Akhalka=
laki

Ashkhabad

physies, Acad. Seil.
Georgian SSR

Institube of Physics
of the Earth, Acad.
Sed. USSR

Institwre of Physics
of the ¥arth, Acad.
Seiq USSR

Institute of Physies
of the Earth, Acad.
Sei. USSR

of the Earth, Acad.
Sc¢i, USSK

Kola Branck, Acad.
Sci. USSR
Inatiﬁute of Geow

physics, Acad. Sei.
Georgian SSR :

Institute of Physics
and Geophysics, Acad.
Sei. Turkmen SSR

Institute of “PhS'Si’és" e

Geographic
coordinates
°N °E

55%%4t 37°381

Instruments system
{as of 1 Jan 57)

B: Bs Golitsyn an
D. P. Kirnos

L1 45 42 50 D, A. Kharin'

43 16 De P. Kirnos
(galvanometer
and mechanical

registration)

76 57

D, P, Kirnos

D. P. Kirnos
(zalvanometer

an d mechanical
registration)

D. A. Kharin

D. P. Kirhos

Da A+ Kharin

Dy P, Rirnos
(galvanometer '
and mechanical
registration)
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Bogdanovka
Bayram-
All

Baku
Bakuriani
Borzhomi
Vannovss
kaya

Viadi-
vostok

Garm

Gori

© Goris

Institube of Geo-
physics, Acad. Sei,
Georgian SSR

Institute of Physics
of the Earth, Acad.
Sei. USSR

Institute ofuPhysics
of the Earth, Acad.
Sel. USSR

Institute of Physics
of the FEdrth, Acad.
Seis USSR

Institute of Geo=-

‘phyeies, Acad. Seci.

Georgian SSR .

Institute of Physics
and Geophysics, Acad.
Sei. Turkmen SSR

Institute of Physics
of the Earth, Acad.
Sei. USSR

Instltute of Physics
of the Earth, Acad,
Sci. USSR

Institute of Physies
of the Earth, Acad.
Sei, USSR and
Institute of Seisuwo-
logy, Acad. Sci.
Tadshik SSR

Institute of Ceow
physics, Acad, Sei.
Georgian SSR

Institute of Physics -

of the Earth, Acad..

" Sei. USSR

Groznyy
" Dzhergetal
Dusheti .

Yerévan
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Institube of Physies -
.of the Earth, Acad.

Sei. TLBR

Institute of Physics
of the Earth, Acad.
Sci. USSR

Institute of Geow
physics, Acad. Sci.
Georglan SSR

- Institu¥e of Physies

Sei. USSR .

D. A. Kharin

D. P. Kirnos

B. B. Golitsyn
and D. P, Kirnos
D. A, Kharin

D, P, Kirnos

D. P. Kirnos
Vibrograph

"D. P. Kirnos

D. P. Kirnos
{zalvanometer
with mechanical
registration)
De Ae. Kharin

D. F, Kirnos
Vibrograph

D. P, Kirnos
D. A. Kharin

D+ P, Kirnos
De A. Kharin

D. P, Kirnps'

De P, Kirnos
D, P. Kirrios
Vibrograph

Seiémélogical.
Institute, Acad.
Sei, USSR

D. P, Kirnos
(galvanometer
an’ d mechanical
registration)




Zugdidi
I1%

Irkutsk
Kabansk

Kara=-Su

Kizdle
Arvat

Insiitute of . Geo=
physics, Acad. Sci.
Georgian SSR

Institute of Physics
of the Farth, Acad,
Sei. USSR

Institute of Phvsics
of the Earth, Acad.
Scis USSR

Institute of Physics
of the Earth, Acad.
Sci. USSR

Institute of Physics
of the Farth, Acad.

k2 31 L 53
43 57 77.05
52 16 104 19
52 03 196 39

38 29 68 59

Sci. USSR and Institute

of Seismology, Acad.
Sci. Tadzhik SSR

Institute of Physiecs
of the Earth, Acad.
Scies USSR

KirovabadInstitute of Physics

Kishinev

Klyuchi

Kulyab

Kuriltsk
Kurmeqtv
Kyakhta
Lenina~
kan

Lenkoran

Ltvov

Magadan
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of the arth, Acad.
Sei. USSR

Moldavian Branch,
Acad. Sci. USSR

Laboratory of
Volcanology, ACAD.
Sei, USSR

Institute of
Seismology, Acad.
Sei. Tadzhik SSR

Sakhalin Complex
Insitute, Acad.
Scie USSR

Institute of Physics
of the Earth, Acad.
Sci. USSR

Institute of Physics
of the Earth, Acad.
Seis USSR :

Acad. Scis Armenian
SSR

Institute of Physics
of the Earth, Acad.
Sei. USSR

L'vov Branch, Acad.
Sel. Ukralnian 8SR

Institute of Physics
of the Earth, Acad.

Sel. USSR .

39 12 56 16
KO My 46 22

L7 01 28 50

56 19 160 52

37 54 69 45

L5 1h 147 52
43 03, 78 17
56 22 106 27
4O L6 43 51
38 46 48 50

59 49 24 02

39 33 150 48
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'Kharin
Golitsyn
Kirnos

D, P, Kirnos
Vibrograph

P. Kirnos

D. P, Kirnos

D. Kirnos

D, Kirnos

D. P. Kirnos
{galvanometer
and mechanical
registration)

D. Ps Kirnos
D, A« Xharin

D. P+ Kirnos

Seismological

Institute Acad.
Sci. USSR

D. P. Kirnos
P. M. Nikiforov

D. P, Xirnos

D.—Pt Kirnos
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" Makhaéhe ‘Institute of Physics 42 58 P. Kirnos
- Kala of- the Earth, Acad.
Se¢i. USSR .

Institute of Physics P. Kirnos
of the Earth, Acad.
Sei. USSR

Institute of Physics Kirnos
of the Farth, Acad.
Sei. USSR

Institute of Physics Kirnos
of the Earth, ACAD.
Sci. US$R

Institute of Physics- Kirnos
of the Earth, Acad.
Sel. USSR

Nakhiche~ Institute of Physics 39 . D. P. Kirnos
van . of the Earth, Acad.
Sci. USSR

Obi=Garm Acad. Sci. Tadzhik D. P, Kirnos
. SSR (galvanometer

' and mechaniecal
. registration)

Petro=- Institute of Physics D. P. Kirnos

pavlovsk- of the Earth, Acad. {zalvanometer

na~-Kamchatke Sei. USSR . and mechanical
registration)

Frzhe~ Institute of Physics 42 29 D. A, Rharin
valtlsk of the Earth, Acad.
Scis USSR

Pulkove Institute of Physies 59 46 Bs B. Golitsynm
. of the LFarth, Acad. D. P, Kirnos
Sci. USSR

PyatigorskInstitute of Physics 44 02 D. P. Kirnos
: of the Earth, Acad. Sm
‘Sci. USSR .

Rybach'ye Institute of Physics 42 28 Kirnos
of the Earth, Acad,
Scie. USSR

Samark;nd‘gggda Sei. Usbek 39 40 ‘D, Kirnos

- SverdlovskInstitute of Physies 56 50 Golitsyn
of the Earth, Acad. A+ Kharin
Sels USSR .

Semipala= Institute of Physies 50 24 Kirnos
tinsk of the Earth, Acad. »
- Sele USSR

Simfero~ Institute of Physics 4l 57 . P. Kirnos
bol- of the Rarth, Acad. - Kharin
7. Sei. USSR - - : :

Sochi  Inshitute of Physics %3 35-. P. Kirnos

. Ofthe Earth, Acad,
‘Seie USSR - .
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StalinabadInstitute of
Seiswmology, Acad.
Sei, Tadzhik SSR

Stepanavangggd. Sei. Armenian

Tashkent Institute of Physics
of the Earth, Acad.
Sei. USSR

Thilisl Institute of Geo-
physics, Acad. Sei.
Georgian SSR

Institute of Physies
of the Earth, Acad.
S¢il. USSR

Uglegorsk Sakhalin Complex
Institute, Acad,
Sei. USSR

Uzhgorod L'vov Branch, Acad.
" Seil. Ukrainian SSR

Fabrich~ Institute of Physies
naya of the Earth; Acad.
Sei. USSR

Feodosiya Institute of Physics
of the Earth, Acad,
Sei. USSR

Fergana  Institute of Physics
of the Earth; Acad,
Sei. USSR

Frunze Institute of Physics
of the Earth, Acad.
Sel.: USSR

Khorog Institute of Physics
of the Earth, Acad.
Sel. USSR

Ehorongon Institute of Physics 38 40
. of the Earth, Acad.

Sei. USSR and Institute

of Seismology A#ad. .

Sei. Tadzhik SSR

Chernovitsy State 48 17
University
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D, P, Kirnos
{galvanometer
and mechanical
registration)
D. A. Kharin
Ds A. Kharin

B, B, Golitayn
. Golitsyn
Kirnos

Kirnos

Kharin

Kh arin

Kirnos

Kirnos

P, Kirnos

Do P. Kirnos
{galvanometer
and mechanical
registration)

D. P. Kirnos
Vibroegraph

P. M. Nikiforov
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Cherno- L'vov Branch, Acad. 48 18 : Kirnos
vitsy~2 Sei. USSR i

Chilik Institute of Physics L3 34 78 25 Kharin
of thé Farth, Aca&
Sei, USSR

Chimkent Institute of Phy81cs 42 19 69 36
of the Earth, -Acad. .
Sci. USSR

Shemakha Institute of Physics 40 38 48 38 P. Kirnos
of the Earth, Acad. :
Sci. USFR

North- Sakhalin Gomplex k7 0L 142 43 D, P. Kirnos
SakhalinskInstitute, Acad. ’
Scl. USSR

Yalta Institute of Fhysics 44 30 34 10- D. P, Kirnos
of the Earth, Acad. - (galvanometer
Sei. USSR and mechanical
registration)
‘D. A. Khavin®

{‘V'.‘
3T

i
54

bl
iy
T

Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1



Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1

2. INFORMATION ON SEISMOLOGY WORK DURING 1951~1956

"Concrete data about the basie results of work in seismology
can be derived from the below»agpended annotated bibliography
which consists of the following divisions:

1., General textbooks.

2.  Study of seismism.

3. Processing of seismic observations.

'b. Conditions and causes of earthquakes.

5. Selsmic districting and seismic stability of structures

6. Structure of the earth on the basis of seismic data.

7. Theoretical and experimental study of seismic waves.

8. Seismic apparatus.

9. lMicroseisms. Tsunami,

10, Bulletins of the networks of seismic stations.

Below is given general information only about the main
results of the work in these divisions.

The divisions dealing with the study of seismism contains
investigations of the territorial distribubtion of earthquakes, %
the development and creation of methods for the study of seismism
on the basis of more accurate and detailed instrument observa-
tions, and also on geological{tectonic) data.

During the past years, a study was made of the selsmism of
pleistocene regions of certain strong earthquakes(districts of
Shemakha;. Ashkhabad, North Tyan-Shan, Garm, and others).

Seismic stétions with apparatus of increased sensitivity were
established in these districts; which made it posgible to
détermine the bositions of the epicenters of weak earthquakés

and the depth of thelr centérs., Also, special attention was

paid to the study of the characteristics of the structure of the

earth's crust by geological methods.

Besides this, a detailed study was made of the after-effect

of strong earthquakes during these years and a general:zation
‘was made of the observations over many years by the seismlc
stat;ons of the USSR of the earthquakes of certaln zones

(Caucasus, Kurile-Kamchatka zone, Central Asia, ete). These
kgeneralizations were analyzed w1th consideration of data of the

ctonicss As .a reault,ifk covery was made of* the, relationship

Declassified in Part - Sanitized Copy Approved for Release 201302/1 : CIA-RDP81-01043R001700010007-1
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2. INFORMATION ON SEISMOLOGY WORK DURING 1951-1956

Concrete data about the basic results of work in seismology

can be derived from the below-appended annotated bibliography
which consists of the following divisions:

1, General textbooks.

2. Study of seismism,

‘3. Processiné of seismic observations.

4. Conditions and causes of earthquakes.

5. Selsmic districting and seismic stability of structures

6. Structure of the earth on the basis of seisiic data.

7+ Theoretical and experimental study of seismie waves.

8. Seismic apparatus.

9+ licroseisms. Tsunami.

10. Bulletins of the networks of seismic stations.

Below is given general information only about the main
results of the work in these divisions,

The divisions dealing with the study of seismism contains
investigations of the territopial distribution of earthquakes, %
the development and creation of methods for the study of seismism
on the basis of more accurate and detailed instrument observa-
tions, and also on geological(tectonic) data, »

During the past years,'a study was made of the seismism of
pleistocene regions of certain strong earthéuakes(disfricﬁs of
Shemakha, Ashkhabad, North Tyan-Shan, Garm, and others).

Seismic stations with apparatus of increased sensitivity weie‘
established in these districts, which made it p0851ble to
determine the positions of the epicenters of weak earthquakes
and the depth of their centers. Also, special atteﬂtion wag
paid to the study of the characteristics of the structure of the
earth’s crust by geological methode,

Besides this, a detailed study was nade of‘the after-effect-
of strong earthquakes durin& these vears and a gensralization
‘was made of the observations over many years by the seismic
stations of the USSR of tle earthquakes of certain zones

(Caucasus, Kurile—Kamchatka zone, Centra1 Asia, etc). These

w1th con51dera ion of data: of h
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between earthquakes and structural characteristics in the
structure of the earth's crust. A comparison was made between

the data on the frequency and energy of earth_guakes.

In processing seismic observations, main attention was
concentrated on the development of methods for determining the
position of the centers of earthquakes from the data of close
stations, This is related to the development of the network
of seismic stations in the USSR in seismically active zones
and with the organization of movable local networks of seismic
statioﬁs when the the epicentral distances wers comparable with
the depths of the centers. New means were devised for
deterriining the position of the centers of earthquakes from
data of the direction of the course of waves and from the
correlations among the records of the vibrations of earthquakes
at cloéely situated selsmic stations, similar to the procedure
during seismic survey. Considerable attention was directed to
the development of instrument intensity of earthquakes
{Guthenberg and Richter scale) as applicable to the USSR, A
study was made of the possibility of determining the intensity
of earthquakes in points for a given depth of center and
relative energy. Means were developed for taking into account
geological hetevogeneities of the earth's crust for a more
accurate determingtion of the position of centers from data pf
seismlic stations. )

In studying the conditions and causes of earthquakes, the
work was carried on in the direction of the discovery of the
prognostic symptoms and the study‘of the centers of eartha~
quakes and geological eriteria of seismism. The basis of the
study eof the centers was their winiaturization by concentrated
sources(multiples of different orders). On the basis of
theoretical caleulations and from observations of longltudlnag.'
anq transverse waves, a determination was made of the ‘
direction of forees aeting in the centers and of the probable
directions of dislocations which cause the eérthquaées. Data
of this type were obtained for earthquékes in the‘Far East,

G ntral Asia, and the Gaacasus. A study was made of the
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folded and discontinuous dislocations in the earth's crust of
seismlcally active zones of the Soviet Union. Ohservations
were made of weak earth earthyuakes in order to study individual
fractures of the earth's core, the movement of which can be
accompanied by strong earthquakes.

The work of seismic districting and seismic stability of
structures was chiefly developed in connection with the
increasing demands of construction in seismically active
districts. HMain efforts were directed to the further refinement
of the system of seismic districting of the Soviet Union on
the basis of the results of a study of the latest tectonies of
the territory of the USSR and observations of seismie stations.
Refinement was made in the scale for evaluating the force of
earthquakes in points on the basis of instrument observations.
The basis of the refined scale are the amplitudes of the
relative vibrations of structures and their foundations.
Conslderable attention was paid, during the refinement of the
maps of seismic districting, to the study of the mobility of
individual sections of the eart.'s crust, separated by deep
fractures. A beginning was made in seismic mierodistrieting,
the main task of which is the discovery of the influence
upon the nature and intensity of vibrations of the
characteristics of the geologic and soil structure of the
locations wherc the structures are erected.

The structure of the earth includes, according to seismic
data, the investigation of both its deep sections as well as
the crust. During the past years, a method of ‘deep seismic
sounding was developed and used widely; it is based on éhe
correlation of waves ref?acted on’ the boundaries of the earth's
crust+ By means of this.method, an investigation was made of
the struoctiure of the earth's core in the area of North Tyan-
Shan and certain others. The characteristics of the—strﬁcture

of the earth's core in mountainous areas were developed. It
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was shown, in particular for North Tyan-Shan, that the layer of
basalt becomes thicker under the mountains. '

As regards the interior structure of the earth, a study was
made of the properties of the boundary of the inner nucleus and
of the boundaries of the second order in the cover of the earth.
Waves were discovered which were reflected from the boundary of
the innerxéz;;mﬁs It was shown that apparently the boundaries
of the second order in the cover correspond to inpepmediate
layers.

In studying seismic waves, the work was conducted in
theoretical and experimental directions. Tﬁe theoretical
investigations were direected toward the study of the propagation
of waves in plane-lamellar media. Special attention was
directed to the sEpdy of the pature of the leading wave. As a
result of the investigations, formulas were obtained which make
it possible to determine the nature of oscillations of the
leading wave as a function of the parameters of the layer medium,
Conslderable attention was directed to the study of inter-
ference waves(surface waves in a layer medium). In this field,
general theoretical results were obtained for waves in the
presence of axially symmetric sources. Of the experimental work,
one should point out the investigation of the absorption of the
energy of seismic waves as a result of the non~ideal elasticity‘
By means of ultrasonic impulse installations on the basis of
stroboscopic methods, a study was made of the propagation of
waves on the model; also, spgcial attention was concentratéd on
the model study of the leading and surface waves.

The work toward fhe creation of apparatus was directed to %
the development of seismographs for the registration of tremors
of the soil within a wide range of periods with a constant txxee
.increase, and also to the ereation of apparatus for the
registration of very weak , near eafthquakes. New types of
instruments were also developed for the registration of small
slopes of the earth's surface., Neéw typea of osclllographs were
developed for recording the readings of several selsmographs at

different speeds of registration.
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Systematic investigationa of micraseisms.were sbarted only
within recent yoarg. The main efforts vere direcsed to the
discovery of the rdlationship bstween mieroseisns and their
sources in connection with the passage of éyclones and storus

in the vpean. Apparatus was doveloped for triple msicroseisnice

stationg orgdnized in accordance with the program of the
~ Internaticnal Geophysical Year(IGY).

The problem of tsunami iu the USSR was started with the
development only within the last 3 years. - The main efforts
wers directed to the organization of a warining service of the
possibility of tsunawmi during underwater eavthquakes and glso to
the creation of a sysﬁem of districting the relative daager of
tounami on the Pacific shores of the Soviet Union.

3. ANNCOUATED BIBLIGGRAPHY OF WORK IN SBISKOLOGY DURING
1951-1956
GENERAL TEATBOORS |

Ha V, Veshnyakov, G. P. Gorshkov, D: P. Kirnos, A, Ya.
Levitekaya, N, A. Linden, Ye. F. Savarenskiy, and D, A, Khavin.
fukovodstvo po proiavedstvu i cbrabotke nablyudeniy na
soymicheskikh stantiyakh S3SR(Textbook for‘making and processing
observations on seismic stations of the USSR). HMoscow. Acad.
Sei. USSR, 19524

The textbock containg information u&ich permits the chief x

Cof the stabion to independently establish the work of the
selsmic atatioa. to install the instruments, determine their
parametors, and to make and process propcrly selomie observations

The bogk consists cf thice gectiong,

“The 1st section cCOvers information general) on séismographs

and the technique of registration. A description iz given of

selsmographs for seisulc stations of the general type{SGK and

8YX) and for soismic stations of the regional typel(GSkh and
VSth); a registration apparatus is described. The 2nd section
contains infarmatidn on procsssing close and distant earthquakes
The 3rd aecticn contains a system for the seisuie disvricting

of the ter: itory of the USSR. '
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V. T. Arkhangeltskiy, N. A. Vvedenskaya, V. N. Gayskly,
D« Po Kirnos, A. Ya. Levitskaya, 1. L. Nersesov, Ya. A. Rozova,
Ye. F. Savarenskiy, M. K. Chernyavkina, and D. A, EKharin.
Rukovodstvo po proizvodstvu 1 obrabotke nablyudeniy na

seysmicheskikh stantsiyakh 8SSR (Textbook for making and process=
ing observations at seismic stations of the USSR). (Part II.
Textbook for processing observations of a group of selsnmic
stations.) Moscow. Acad. Sci. USSR, 195k

The book consiste of an introduction, two chaptgré, and two
supplemenﬁs. Chapter I presents the theoretical bases of the
nethods used for processing the observabtions; original data are
given on the structure of the earthts crust and times of run.in
different reglons; the probléem of the accuracy of the results of
the processing IXEXEIsX 18 also examined. Chapter II deals with
the analysis of the results of the application of the methods
of processing. The analysis is performed with concrete examples.
In the selection of the examples, attention is given to the
correct interpretation of the entries of the selsmic waves.
Supplement 1 deals with a deseription of the methods of
installation and determination of the constants of instruments
for seismic stations of the regional type. Supplement 2
examines the seismograph for recording the tremors of the garth
during strong earthquakes SHR~I1.

Ye., F. Savarenskiy and D¢ P. Kirnos. ‘Elementy
seysmologil 1 seysmometrii (Flements of seismology and
seismometry). 2nd revised edition. GCostekhizdat, 1955,

The book covers the elements of general seismology.

- The first part incluﬁes the following ch apters:

Chapeer I. Geneoral information about earthquakes.

Chapter II. Elements of the theory of elasticity and the
propagation of waves.

Chapter IIT. The influence of the earth's surface on the
propagation of selsmic waves.

Chapter IV, Study of the structure of the eavth's crusﬁ

SIS

and movements in the center of a;tectonic earthquake.
wlGe
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Chapter V. Innner structure of the earth on the vasia of

seismic data.

The second part includes the following chapbers:

Chapter I. Preliminary information on stationary seismo=
metric observations.

Chapter II. Elements of the theory of seismic instruments
for direct registration, )

Chapter III, Elements of the theory of seismographs with
galvanometric regilstration. .

Chapter IV. Stationary seismographs and seismoécopes.

Chapter V. HMethods for determining constants.

 STUDY OF SEISMISM

S+ S, Andreyev, S. I Masarskiy, D. N, Rustanovich, and
De. A, Kharin. Investigation of weak earthquakes in south-
western Turkmenistan. Izv. AN SSSR, ser. geofiz(News, Acad.
Sci. USSR, Geophys. Series), No. 2, 1954.

Data are described which form the basis ofamapn of the
distribution of epicenters of weak local earthquakes in south-
western Turkmenistan as recorded by instrument observations
during 1951~19525 an interpretation of the map is given.

V. 1. Bune. GCertain results of the study of earthquakes
of Tadzhikistan during 25 years. Izv. Otd. Yestestv. nauk AN

Tadzh..SSR(News, Division of Natural Sciences, Acad. Sci.
Tadzhik SSR), No. 8, 195k4. ' '

The work is of a review type. It gives data on the study

of the seismism of Tadzhikistan with non-instrument and
‘ seiémological.methods.

A c§ntemporéry map is given of the eplcenters of earthe~
quakes on the basis of data by the selsmic network of
Tadzhikistan during 1952, which shows qualitatively new, in
comparison with previous data, ldeas regarding the
relationship between geological strucﬁuré and seismism in the

Tadzhik SSR. It is pointed out that the shortcomings of old

maps is the lack of classification of earthquakes with regard to

forece and accuracy.
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Ye. I. Byus. Seyamicheskiye usloviya Zakavkaz'ya¢ ch, I,

Khronologiya zemletryaseniy v Zakavkaz'i(Seisndc conditions in

the Transcaucasus, Part I, Chronology of earthquakes in the

Transcaucasus). Tbilisi.

Georgian SSR, 1948,

Publishing'House, Acad, Sei,

e

The work presents in chronological order all, known to the

author, macroseiswic phenomena on thé territory of the Trang~
Caucasus up to 1943,

RN v

Ye. I. BYU.S-
ch. II.

Seysmicheskiye usloviy_a Zakavkaztya,

Seysmicheskiye OsSnovy seysmografii Zakavkaz*ya(Seismic

conditions in the Transcaucasus, Part II, Seismic bases of

the seismography of the Transcaucasus). Tbilisi, Publishing

e N

House, Acad, Sci, Georgian SSR, 1952,

i
i The book deals with an examination of the seismic bases
Ef of selsmography on the bterritory of the Transcaucasys,

The first section is & continuation of the Chronology.

Seismic facts are given for the years 1944-1950,
The second section of the book is a systematie list of
the points mentioned in the Chronology,

with an enumeration
in chronological order of all kneown SXEXEEY trenors of the
earth at each point, with an indication of the time of
occurrence and forqe;of underground Jjolts in
scale OST-VKS.,

it R RS e e R
R SR U TS (O

points of the

The third section of the book covers the seismic bases of

| the seismogeography of the Transcaucasus.“ A picture is
!

presented of the recurrence of earthquakeg stronger than two

points in different locations of the Transcaucasus. The

problem of the distribution of individual earthquakes and the

A macroseismie FXRERTE map
es and seismic areas of the
A map is given of the distribution of the

epicenters and gz characterization of the mai
revealed here,

extent of the pleistocenc area,

is gi#en of the maximum intensiti
. Transcaucasus,

VT RLE OV e e o

n centér zones -
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Ye. N. Byus. Seysmicheskiye usloviya Zakavkaz!ya., ch. IIX.
K wvoprosu o khode seysmichéskoy aktivnosti v Zakavkaz!ye(Seismic
conditions in fhe Transcaucasus. Part III. Problem of the
course of seismic activity in the Transcaucasus). Tbilisi.
Publishing House, Acad. Sci. Georgian SSR, 1955.
' The first section examines és a first approximation the
problem of the depth of occurrence of the centers of Caucasian
earthquakes. For various selsmically active sections of the

Caucasus, there is indicated a certain predominant depth of the

centers of macro~earthquakes.

The second section gilves an outline of the nmacroseismic
1ife of the Transcaucasus on the basis of available material.
The outline is illustrated with 22 diagrams.

The third section examines the problem of the course of the
seismic activity in the Transcaucasus.

Ye, N. Byus. Seismism of the Transcaucasus, Izv., AN SSSR,
ser. geofiz, No. 1, 1956,

A review is given of work on the study of the seismism of
the Caucasus. As a result of the completed investigations,
extensive material has been collected on the seismism of the
Caucasus and various conclusions have been made about the
seismic activity of its individual districts.

It isvpointed out that the problem of the seismotectonics
of the Caucasus requifes for.its complete solution further
stud& of the geological structure of the territory and of the
relationship bétween earthquakes and concrete geological xx
structuress

Ye. I. Byus and M. M. Rubinshteyn. New data on the
Tabat skursk earthquakes 7-8 ﬂa§¥19h0. Soobshéh. ‘AN Gruz.

SSR (Communications, Acad. Séi.ldeorgian SSR), vol. XIV, No.
2, 1953.
A detailed analysis is’ given of the_investigation-6fthe

“Tabat skursk eafthquake which oceurred 7-8 May 19h0 in the

nost, active seismic district of Georgia - the Akh alkalaksk
Volcanic Upland. '
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Ye, I. Byus and M. M. Rubinshteyn. New data on the cluster
of earthquakes during 1941 in Western Georgia. Soobsh_ch. AN
SSR, vol. XIIIL, No. 9, 1952,

An analysis is given of the processing o

June c¢luster in 1941. On the basis of this analysis, a con-

£ earthquakes of the’

clusion ié made regarding the existence of various deep £r
cracks in the district under investigation, which confirns -the
assumption about the relationship between the selgmic
phenomena in Georgla and the continuously developing
Pliocene and Posﬁplioceﬁe structures.
N. A. Vvedenskaya, Procedure and results of generali-
zation of the observations of the network of stationary
seismic stations in Central Asia during 1950-1953, Izv. AN ‘
SSSR, ser. geofiz. No. 6, 195k4.
A discussion of the procedure and results of the generali-
zation of the observations of the network of seismic stations
in Central Asia during 1950-1953. On the basis of the plotted
maps of the eplcenters, a conclusion is made about the existence
of a definite’relationship between the distribution of the
centers of the earthquakes and the geologlecal structure of the
district. A relationship is established in the distribution
of the centers of weak and strong eartvhquakes. ’
. G. Se Gorshkov. Selsmic observatmons in the village of
Klyuchi(from 28 August through 31 Decewber 1948). Byull.
vulk. st.{Bulletin.of the Volcanﬁiogéggion) No. 19, 1953«
The paper cites the resuls of a prel}mlnary processing
of seismograms of the seismic division of‘thelﬁamchatka
Voleanological Station from 28 August through 31 December
1948. In accordance with the tasks of volcanology, the main
attention during the observations was devotgd to local jolts
and paryicglarlﬁ +6 the eluster of earthquakes‘dhring October

\

. and November.
G. S. Gorshkov. Seismac observations during 19#91.

Byull» V'ulk. Sto, Nos 21, 1951(-. '
The apnaratus employed at bhe sta ion in l9h9 is :

lllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIII-IIIIIIIIIIIIIIIIIII
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center distances from 75 km to 600-800 km); (3) middle
distant (epicenter distances from 800 to 2000 km); and (4)
distant (epicenter distances over 2000 km).

G. S. Gorshkov. Seismic observations in 1950. Byvull.
vulk. st., No. 22, 1954,

A list is given and a brief descriptién of earthquakes
registered by the volcanological station in 1950, with
their subdivision into four Eroups.,

G. S.Gorshkov. Seismic observations in the first half =g
of 1951, Byull. vulk. 8t., No. 23, 1954. The paper gives a
detailed list of local and close earthquakes registered in the
first half of 1951,

S. V. Yevseyev. The problem of seismism of the Ukrainian
SSR, Kiev. Geologicheskiy zhurnal (Geological Journal), vol.
X1v, No. 5, 1954,

ﬂ i analysis is given of all existing material on the
seismism of the Carpathian district of the Ukrainian SSR,

Two catalogs compiled by the author are presented:

(1) earthquakes determined from instrument data and (2)
earthquakes determined from macroseismic observations,

Ye. A. Koridalin, V. P. Kuznetsov, and F. A, Kirillov.
The epicenters of the Shemakha earthquakes. DAN Azerb.
SSR(Reports, Acad. Sei. Azerbaydzhan SSR), vol. IX, No.

12, 1953, ‘

Data are given of the instrument study of the seismism
of the epicentral zone of the Shemakh a earthquakes, which
was conducted by the Institute of Bhysics and hathematlcs
of the Azerbaydzhan SSR together with 2x% the Geophy51cal
Institute, Acad. Sei. USSR in 1951,

T. M. Lebedeva and V. G, Papalashvili, Earthquake of

' 12 February 1953 in the Gory District. Tr, In. geofiziki
AN Gruz. Sbn(Workg, Institute of Geophysics, Acad.. Sci.‘
Georgian SSR), vol. XIIT, 1954 ’

~21s
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Complete processing is given of the earthquakg which
occurred 12 February 1953 in the Gory D;strict.
V. P. Kuznetsov. A single characteristic of the Shemakha

centers of earthquakes, which caused non~concordance in the
determinabion of the epicenters. DA Azerb. SSR, vol. XII,
No. 9, 1956.

The‘propagation of seismic energy liberated during an
earthquake from the Shemakha centers does not be accepted in
the seismology of the system of formation of the three types
of waves: P, P¥, P and their corresponding §, S%, S.

The Shemakha centers of earthquakes are in the
sedimentary stratum. As a result of the stratification of
the latter, the seismic waves undergo diffraction. Depending
on the epicentral distance, the depth» of the center, and the
physical characteristics of the layer, the diffracted waves
come first, although the distances do not exceed 60 km., For
this reason, the spectrum of the seismic waves being recorded

by the apparatus differs at different stationse.

K2
i
!Z‘\:
‘fi_n
Erg
T
»

5:’.‘
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8. D. Makarova., Surface earthquakes in Central Asia. Tr.
Uzbek.'gose un-ta(Works, Uzbek State Univ,), No. 53, 1954.

The nature of the distribution of surface earthquakes
for the district of Central Asia is examined. The assumption
is made that the centers of the surface earthquakes are
adapted to the contact of Paleozoic and Mesczolic-Cenozoic
deposits;

¥, I. Monakhov. Characteristics of Afhhn deep-focus

earthquakes., Tr. Geofiz. in-ta AN 8SSR {Works, Geophysical
Tnstitute, Acad. Sei. USSR), No. 1h{141), 1952,

'
Py R TR T Tt D NV N O S

The paper presents the results of the determination of B
_ the, depth of oceurrence of the centérs of certain Afghag— -
earthquakes and of the direction of the forces acting in the
centeérss The determination of the depth was accomplished by
the method of intersections; also, in‘qrder to facilitate the
geparation Sf phase S from the record; use was made of. &
year-graph of secondary waves, with evaluation of their

'intensmty.. The approx1mate determlnation of the direction of
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values of the angle of polarization of transverse waves in
gseveral points.

Besides, the péper gives data on the existence of double

jolts in the centers of the earthquakes under investigation.

¥, I. Monakhov and R. 2. Tarakanov. Chavacterlstics of
the Kurile~-Kamchatka earthquakes dufing 1952—195h from
observations of close stations; An evaluation is gilven of the
depth of the centers situated to the east of Kamchatke and the
Kurile Islands. ‘

P. N. Nikitin and Ye. V. Kutasheva. Capalog of local
earthquakes in the distriet of the Caucasian mineral waters.
Tr. Geofiz. in-ta AN SSSR, No. 30{157), 1955.

A catalog of earthquakes in the district of ‘the
Caucasian mineral waters from data of the seismic station
" pyatigorsk® and literature sources.

3, VsPuchkov. Selsmism of the territory of the
Aehkhabad zone from observations in 1953, Izv. AN SSSR, ser,
geofiz(News, Acad. Sei. USSR, Geophys. Series), No. Lk, 1956.

Results of the work of a group of temporary selsmic
stations in the zone of the Ashkhabad earthquake in 1948,

As a result of theiinvestigation, a map was was made
of the epicenters of weak local earthquakes.

Ye. A. Rozova. Study of the earthquakes'in Kirghizia.

First scientific session, Acad, Sci. Kirghiz SSR,

‘Frunze. Publlshlng House, Acad. Sei. Xirghiz SSR, 1955«

*The paper points out that the seismic act1v1tv in K‘rghizia :
has as yet been studied only slightly. -There are especially
1little data on the seismism of its eastern section. Up to 1950
in this district as well over the entire teritéry of
Rirghizia, a small nunber of earthquakes was registered due to
the. spall number and unfavorable distribution of the Selsmlc

stations in Central Asia, The number of earthquakes

registered on the territory of Kiréhizia incfeased considerably

- after the organization of seismic stations 1n Naryn,

Przheval'sk, and Rybach'ye, bt for- the accurate determinatlon
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-Ye. A. Rozova and V. P. Grin. Distribution of the epi-
- centers:of ¢arthquakes which occurred on the territory of
Kirghizia. Frunge, Publishing House, Acad. Séi., Kirghisz éSR,
1955.
Maps are given of the distribution of theepicenters of

RIS

earthquakes which occurred on the territory of Kirghizia from

R ]

1929 through 1951, with an indication of the epicentral zones
for certain, most seismic distriets.

As an illustration of the errors which can occur in the

ST AL AR I

positions of the epicenters due to incorrect interpretation of

the entries of the seismic waves, a detailed processing was

R 5 Ty

performed of the data on earthquakes which oceccurred 6 April
1953.

_ Ye. A. Rozova and V. G.Koroleva., Seismism of the district
of the city of Frunze. Izv, AN Kirgiz. SSR(News, Acad. Seci.
Kirghiz SSR), Ho. 2, 1958,

The paper gives a list of earthquakes recorded in the
district of the city of Frunze from 1929 through 1954. The
maps of the distribution of the epicenters of these earth-~
quakes indicate the main epicentral zones and their relation-
ship with the geological structure of the district under
investigation. -

Ye. F. Savarenskiy. Seisuism of the USSR, the results and
prospects of its study. Tr, tusgx Geofiz. in-ta‘ANASSSR,

Ne. 25(152), 1954. ’

The paper examines thg problems related with the study of
seismism. A system of the seismism of the USSR is given; it
was compiled on the ba51s of data of domestic seismic stations

during 1928-1948,

Yes Fo Savarenskiy. Activity of seiswic stations and the

TN K AR

iy

tasks of Soviet seismology. Vestn. AN 5SSR (Herald, Acad. Sci,
USSR), No. 5, 1955, ' '

The tasks facing Soviet seismclogy are describved briefly.
Ye. F. Savarénskiy, Study of the- seismism of dif flcultly
accessible regions(from‘bhe program of the Internatlon Geo-'

_:phy51cal Year). Vestn AN SSSR' No~w6 l
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Geophysical Year. '
Ye, F. Savarenskiy and E. A. Dzhibladze. Seismism of the
Large Caucasus. Iz¥. AN S8SR, ser. geofiz., No. 5, 1956,

The work gives a classification of the earthouskes in the

district of the Large Caucasus with regard to the energy and a
study is made of the characteristics of the geographic
distribution of their epicenters.

Ye. F. Savarenskiy, N. A. Linden, and S. I. tasarskiy.,
Farthquakes of Turkmenistan and the Ashkhabad earthquake in
1948. Izv. AN SSSR, ser. geofiz., No. 1, 1953.

Results are given .of the study of earthquakes of
Turkmenistan and of observations of* the Ashkhabad earthquake.
These investigationé'were conddcted on the basis of ‘
observations of the network of seismic stations of the USSR
and also observations of beismic stations of other countries.

Ye. A. Sveshnikova and S. V. Yevseyev. Earthquake of 6
June 1908. Kiev, Geologicheskiy szhurnal, vol. XV, Ne. 2, 1955.

On the basis of instrument data of west European stations,
a determination is made of the epicenters of the earthquake of
§ 6 October 1908 and the intensity of the earthquake in the
epicenter is evaluated.

A. D. Tskhakaya. Gudamarsk earthquake of 15 August 1947
(from instrument data). Kvartal'nyy seysm. byull,(Quarterly
Seismic Bulletin), vol. YXXI, No. 1k, Tbilisi, 1953,

fiigg ANAlysis:is’given of the records of the first and
recurrent jolts of the Gudamarsk earthquake of 15 August 1947.

————

On the basis of -instrument.data, the-epicénters of these two

" jolts were determined. Besides the seismograms of the network
" of seismic stabtions of the Acad. Sci. Georgian SSE, certain
seiémograms of other Caucasian stations were also used.
A+ D. Tskhakaya. The problem of the sgismiém of the
A%k Akbalkalaksk Upland, Izv. AN SSR, ser. geofiz., No. 1,
1956, | o ‘ |
in examination is made of the problem of the seismic

activity of ihdividual districts of-the Cautasus. The district

of the_ﬁlkhaikalaksgfupléqé;i§.d'fféréntigped as one of the most

se%s@ic.ﬁpéﬁibn§ of“the Cauca
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Yu. N. Yurkevich. The problem of the seiswism of
Transcarpathia. Tr. Geofiz. in-ta AN SSSR, Ne. 30(157),
19554

An examination is made of the problem of the seismiéﬁﬁof
the Transcarpathian Oblast of the USSR from the data offtha v
network of Carpathian seismic stations. '

PROCESSING OF SEISMIC OBSERVATIONS

S. S. Andreyev. HMethod of iso-surfaces in the inter-
pretation of local earthquakes. Izv. AN SSSR, ser. geofiz.,
No. 2‘, 19511-.

Two methods are presented for the interpretation of the

record of local earthquakes, based on the application of
" fields of times, The methods are illustrated with examples of
the processing of weak earthquakes registered in the south-
western Turkmenistan. V
V. M, Arkhangekliskaya. Use of a wayrxsf new~type wave in .

the determination of the azimuth of the eplicenter of a close
earthquake., Izv., AN Turk. 3SR{News, ACad. Sei. Turkmen SSRj},
No. 5, 1954.

The author discovered on the records of close and local

earthquakes a long-period wave which enters 2-3 seconds after
the entry of the wave P and he designated it wave A. The
periﬁd of the wave A varies from 2-3 to 7 seconds, By the =
shape of the oscillatioﬁs, the wave,sﬁggesté surface waves..

A The‘movemenﬁ of ths particles of the earth'!s surface during
the passage of the wave A takes placeqin a vertieal plane
oriented‘to the epicenter. The relativély large- peried of the
wave A, in comparisén with the wave P, determines the much
higher accurauy‘bf the debermination of the azimuth, Iinasmuch
as the influénce of the heterogeneities of the earth's core .
on the twisting of %ﬁevseiamic ray of this wave will be the
least. ‘

Vs Ma Arkhangel'skaya. The deggrminétion ofﬂﬁhe direction

$0 the epicenter of the earthquake from the records of surface’

T s

: A ¢
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waves of distant earthquakes. Tr. Geofiz. in~ta AN SSSR, No.
30(157), 1955.

A method 1is presented for the well-defined determination of
the direction to the epicenter from the records of surface
waves of distant ecarthquakes with a non~deep occurrence of the
center. DExamples are given of the determination of the

azimuth. The accuracy of the determination of the azimuth

s e T R

from xsurface waves is up to £l--2°%, which is of practical
significance in the seismic service.

Yu. G. Balashko. The problem of vhe methods of processing

@y};'«;rfn‘a:e&::»::?;;

close earthquakes., Tr. Geofiz. in-ta AN SSSR, No. 20{147),
1953,

A brief review is given of the methods of processing
eclose earthquakes. The methods are cléssified and the
possibility of their practical utilization is examined.

V. I, Bunee. Glassification of earthquakes with regard
to the energy of the elastic waves emitted from the center.
DAN Tadzh. SSR{Reports, Acad. Sci. Tadzhik SSR), No. 1k, 1955.

A scale is given for the classification of the earth=
quakes of Tadzhikistan with regard to th eir force, bvased on
the index of distance of registration.

V. I, Bune. Classification of earthquakes with regard to
their force on the basis of imstrument data. Izve AN SSSR,
ser. geofiz., No. 1, 1956. '

A’scale is proposed for the classificatlon of earth-
quakes with regard to their force—»the amount of energy emitted
from the center in the course of the earthquake. A concrete
example is given for the preparation of a scale for the
classificaﬁion of the earthquakes of Padzhikistan from data in
the Bulletin of the Seismic Network of the USSR. A method is
proposed for the evaluation of the energy of an earthquake
from the records of cleose stabions, based on . a comparison of
the general nature of the records of the given earthquake thh

the genral nature of the record of an earthquake typical for

the glven class for a definite eplcentral dlstance.
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Ye. M. Butovskaya. The wave P%#S in close earthquakes. Tr.
Geofiz. 11'1"’ta AN SSSR, NO. 16(11?3), 1952.
The paper examines the problem of the propagation of &

LT b e 16 17 B R P

transverse wave resulting from'a longitudinal wave running under
a layer of granite. Such waves are observed at the station

"Tashkent" during earthquakes which occur in Central Asia.

ATt e

N. A. Vvedenskay a. The accuracy of determination of the

AT

pogsition of the center of earthquakes by the method of inter-~
sections. Tr. Geofiz. in-ta AN SSSR, No. 30(157), 19550
The method of the fields of times is used to solve the

Al 0%

problem of the evaluation of the accuracy of determination of

the position of the centers of earthquakes by the meﬁhéd of

2 st SR G R

intersections. On the basis of derived formulas, a dependence )
has been established between #%the accuracy of determination of

the position of the center and the type of waves being utilized,

31 e nt 2 d £ah A LI

distribution of the seismic station and accuracy of reading of

e e

the difference of times of arrival of the longitudinal and
transverse waves at the seismlic stations.

We. A. Vvedenskaya. The generalization of observations of
stationary seismic stations of Central Asia. Tr. Geofiz. in-ta
AN 8SSR, Wo. 30(157), 1955.

The procedure for determining the position of the centers »
of earthquakes is examined in compiling the bulletin of xzkakims .
stationary seismic stations of-Central Asia. =~ T |

o “ﬁ; A. Vvedenskaya. Separation of the wave sP on the
recordé of deep earthquakes of Central Asia. ~Tr.<Geofiz. in-ta
AN SSSR, No. 36{(163), 1956. ) , '

A discussion of the prob;em of the separation of the
reflected—diffraétediwave sP on the records of deepvearthéuékes
for small epicentral disbances. The possibilit} and
expedience of usiné the wave sP for determining the depth of the
center is shewns \ l | _

Ve No Gayskiy. The problem of‘pﬁécégging c;oée earthquakes
Tr. Geofis. in-td AN SSSR,.No. 20(Ly7)y 19534

A graphical metnoauisfprésentedffbﬁ'ﬁe@én@ihiﬁg the épi=

center b?jaﬁcldsevéaﬁﬁhq K
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initial ordinates of the year-graphs of fictitious waves.
The proposed method makes it possible to réliably process

well-recorded earthquakes, without making any preliminary

assumptions except the assumption of the linearity of the
year=-graph,

V. N. Gayskiy. The accuracy of determining the position
of the center and the elements of the structure of the earth's
crust. Tr. Geofiz. in-ta AN SSSR, Ho. 22(149), 195k.

An  examination is made of the problem of accuracy of
progessing normal, close earthquakes by objective methods
which utilize only the assumption of the linearity of the
year-gréph4 On the basls of contemporary requirements for the
accuracy of observations(+ 1 sec), an evaluation is given of
the possible errors[in determining the position of the epi-
center, depth of center, velocities of elastic waves, and
thickness of layers of:the erust. An investigation is made of
the magnitude of the above-indicated errors as a function of
the type of waves being used and the number of stations.

V. N. Gayskiy and V. N. Bichevina, Interpretation of
observations of close earthquakes. Tr. Geofizm. in-ta AN SSR,
No. 21(148), 1953.

A method is deseribed which makes it possible to reveal
uniform phases on the records of ¢lose earthquakes.

Ye. I. Galtperin. ”Azimﬁth method of seismic obsérvations;
Moscow, State SEientifig-Technical Publishing House of -
Petroleum and Mining-Fuel Literature, 1955.

The brochure describes a new azimuth method of seismie
obaervations. The method is appliéable in seismi¢ surveying
and seismology determining the direction'qf the vector of
displacement the earth and analysis of the tfpe of waves on
the seismograms from the nature of their‘polarization.
Problems of the theory of the method are examined. A
deseription is given of azimuth installations. A procedure
is presenbted for‘observations:an¢ progessing of seismograms,
The brochure ig iﬁtende@ for seientific workers, éngineers,

and techniciang-~seismic’ surveyors.

R

' §“~Ayiééﬁbufﬁéev.
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vol. LXAXVII, No. 1, 1952.

Considerations are presented in support of agimuth )
correclation of selsmic waves and its basic characteristics are
also indicated. It is emphasized that the methods of azimuth
correlation can find application in the solution of various
important problems in seismology: the study of migration of
centers of earthquakes, the determination of dynamic
characteristics of centers, the study of the seismism of

individual tectonic structures, ctc.

W d BT T S S 8
oy

G. A. Gamburtsev. The determination of the azimuth on the
epicenter.during the registration of local earthquakes. DAN
SSSR, vol. LXXXVII, No. 2, 1952,

Emphésis is placed on the advantages of the correlation
methods of registering earthquakes in the determination of the
azimuth on the eplcenter of local earthquakes in districts
having a complex geology.

Ge Ae Gamburtsev. Correlation methods of studying
earthquakes. DAN SSSR, vol. XCII, No. &4, 1953.

Note is made of the significance of the use of
correlation principles in the solution of problems of
seismology. The merits of special seismic stations are pointed
oub.

Sa I. Golenetskiy. HMethod of pseudohyperbolas. Tr.
Geofiz. in-ta AN SSSR, No. 16{(143), 1952.

A method is proposed for determining the position of the
epicenter of distant earthquakes. The method is based on the
use of the difference of the absolube moments of the entries
of the phase P at several stations. It is applicable for the
determination of the eplcenters of normal as well as deep
earthquakes.

Se I. Golenetskiy. Andly tic method of processing deep
earthquakes from the year-graph. Tr. Geofiz. in~ta AN SSR,
No. 20(147), 1953) |

A calculation system is described for the analytic
processing of deep earthquakes from the year—graéh by the

. method of least squares. J
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No. 20(147), 1953.

An analysis is given of the year-graphs of Central Asiatic
deep garthquakes through the determination of the epicenters
for these earthquakes by the method of isochrones and hypo-

_centers,

s. I, Goienetskiy and A. A, Treskov. Method of isochrones.
Tr. Geofiz. in-ta AN SSSR, No. 21(148), 1953,

A new method is proposed for determining;the epicenter of a
close earthquake from the data of four or more stationss

The method of isochrones postulaﬁes the linearity of the.
year-graph on limited sections but no aésumption is made about
the apparenﬁ velocity. ‘

S. T. Golenetskiy and V. N, Gayskiy., Two mechanisms for the
graphical processing of observations on close earthquakes. Tr.
Geofiz. in-ta AN SSSR, No. 30(157), 1955.

Designs of mechanisms are described which facilitate the
graphical processing of observations on close earthquakes.

S, Ye. Yevseyev. The problem qf determining the elements
of close earthquakes. Tr. Geofiz. in-ta AN SSSR, No. 22(149),
1954,

Two methods are presented for determining the selsmic
elements of close earthquakes.

S, I. Yeres'ko. Investigation of errors in determining
the position §f the cénters of Crimean earthquakes, Tr.

Geofiz. in-ta AN SSSR, No. 36(163), 1956. ‘

An evaluation is given of the accuracy of determination of the
position of the epicenter and depth of occurrence of the éenper
of earthquakes by the method of Vadati.

N. K. Karapetyan. Year-graph qf seismié waves of Little .
Caucasus. Izv. AN SSSR, ser. geofiz., No. 1, 1956. ,

On the basis of observation% of.Caucasia# stations during

" recent years, a year;graph was plotted for the-district of Little.
Caucasus. The year-graph has small dev1at10ns from the year-graph
by A. Ya. Levitskaya and T. M. Lebedeva. £

V. I. Keylis-Borok and S. D. Kogan. The problem of deter-
mining the azimuth on the epicenter. Tr.'Geofiz. in-ta AN éSSE,

- 14(141), 1952.
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tepibentéf from the digplacéments in transverse waves. The
4re8ults can be utilized also for the determination of the angle
of exit for checking the correctness of interpretation of the

- phases, and for determining the azimuth on the epicenter from
longitudinal waves inhcase of absence of one of the

horizontal components.

The described method was used to determine the agimuth on
the epicenter for 9 cases. Comparison with azimuths, obtained
from a longitudinal wave and by geometric calculation, shows
that it is possible from the transverse wave to determine the
azimuth on the epicenter almost~wﬁth the same accuracy as from
the longitudinal wave.

S« D. Kogan. The application of the prineiple of phase
correlation to distant earthquakes. DAN 855R, vol. 101, No. 4,
1955. | ‘

Experience in phase correlation of distant earthquakes is
recounteds. The results of the work show that the correlation
of distant earthquakes possibly improves the basis of inters
pretation and makes it possible to select reliable initial
data not only among the distinet but also among the weak
entries.

M. N. Kolosenko. Determination of the azimuth on the
epicenter of a distant earthquake from the noments of énﬁry
of the sefsmic wave at two stations. Tr. Geofiz. in~-ta AN
S85R, No. 30(157), 1955,

The paper deals with the problem of determining the -
position of a distant earthquaks from the azimuth obtained by
the differentlal(klnematic) mebhod. '

The problem is preaenﬁed and also its soluﬁion in a
pPlane and spherical cases; an evaluation is made of the error
of - determinatiun of the azimuth and ccndltiona are determined
which asgure an accuracy of up to il°‘ formulas are recommended

and & nomogram'which reduce the necessary calculabions'~

\
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exanmples are cited for determining the position of the epicenter
of several"earthquékes. The described method is esseritially
useful for a unilateral distribution of seismic stations with
respect to the epicenter.

N. V.Kondorskaya. Separation of the wave sP for non-deep
earthquakes and its utilization for the determinationvof the
depth of the center. Tr. Geofiz. in-ta AN SSSR, No. 36{163),
1956. .

It is showa that it is possible to separate waves
reflected near the epicenter{sP and sS),.on the records of
earthquakes the centers ofAﬁhiéh are situated in the .earth’s
crust, for epicenter distances of 2 to 80°. The existence of
a sufficiently intensive wave sP for non-deep earthduakeé is
established as a result of the exémination of the dynamic
characterispics of the wave sP, related with the mechanism of
the center of earthquakes.

A method is pdinted out for determining the depth of
occurrence of the center of an earthquake situated in the
earth's crust, on the basis of differences of times of the
arrival of the waves sP and P; sPP and PP; sPPP and PPP,;

83 and S. 4 '
S+ I. Kosenko. The problem of the calcglatidn of the

.energy of earthquakes. Tr. Geofiz. in-ta AW SSSR, No, 21(148),
1953. '

The work 1nvestigates the problem of the evaluation of

the energy of earthquakes from the, observatlons of geismie,
stations. ' Two problems arefaxamined: (1) ealculation of tﬂe
tota; energy for a normal, distant eafthquake from the
surface ﬁavep; (2) clakificatiop of the distribution of the
energygof space waves as, a function of the direction of emission :
" F. I. Homakhov. Certain results of an analysis of the .

Earthquakes of the Garm oblast. - Izv. AN SSSR sera,geof;z.!'

Mo 2, 1953 | | o |

An examination 4s made of the problem‘of deter
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" the Tadzhik SSR, which occurred in l9h9~1950=
A, Ya, Levitskaya and T. M Lebedeva. Year»graph of the
seis mlc waves of the Caucasua...Tbilisi; Kvarb. seysm. byull,
vole XKI, Noo lwk, 1953: '
A preliminary year-graph ie,gi-én of the seismic waves of

the Gaucasus for a depth of earthquake centers of 25 km; it was
plotted on the basis of‘instrument observations of‘caucagian

seismic stations from 1933 through 1950 Hacroseismic data of

i

certain strong Caucasian earthquakes were alsp used in the

&

preparation of the year-graph.

R

I, L. Nersesov and L. N. Rykunov. Processing of local

ik

" earthquakes of the Garm Oblast. Tr. Geofiz. in-ta AN SSSR,

No. 21(1&8), 1953.
The paper presents amethod of processing local earthquakes;

e

AR

S
)

BRSRE

FERES

&

14 bakesinto account the heterogeneity of the medium in a

horizontal direction, by modifying the methods of Vadati and
Isikawa. The methods are applied to the processing of earth-
quakes of the Garm Oblast, which were recor&ed in 1950 by the

o3

network of seigmic stations of the Garm Expedition of the

Vs

Gebphysical Instivute.

Ye. A.Rozova. TYear-graphs for close deep-focus earth-
Guakes of Central Asia. Izv. &K Kirghiz, £il. AN SSSR(News,
Kirghiz Branch, ACAD. Sel. USSR), No. 3{13), 1954.

‘The work deals with an analysis of year-graphs for deep~
focus earhhquakes of the district of Central Asia. The grapns
were prepared by N. A. Vvedenskaya, Fo I. Nonakhov, and. Ye. Al
‘Rozova. ‘

Ye. Fu Sévarenékiys The'determination of the Qomenb of
'obcuriencei&?%he moﬁents of éhtry of diffracted waéea. Tr.
Geofiz. in-ta AN sssa, No. 16(143), 19524

The work describes aund 1llustrates.a method of determining
the positlon of the epicenter of an,earthquaka, based on the
difference of times of entry ofkdiffrgAﬁ@d waveaAat va, %ops
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Ye. F. Saiéréﬁékif(’ The determination of: the moment of
'occurrenge of an earthquake from the moments of entry of the ulx
waves P and S, Tr. Geofiz.“in-ta AN SSSR, No. 161233), 1952.

The paper describes 4method for determining the moment of
occurrence of an earthquake; it does not require lmowledge of
the velocities of propagation of seismic waves and the structure
of the earth's crust.’

Examples of the application of this method are given.

P

Ye. F. Savarenskiy. Distortions on seismism maps.
Izv. AN 8SSR, -ser. geofiz., No. 7, 1956,
An examination is made of the problem of distortions

AT TS e R et LA

il el FOK

intoruced into xapx seismism maps by the non~-uniform distri-
bution of seismic stations, improvement and 1ncrease in their
number durlng the period under 1nvestigat10n. As an
illustration, the seismism map of the Caucasus during 1952~
1953 is examined, ‘

Yes F. Savarenskiy and V. S, Nekflina. Consideration of
geological hetepogeneities in determining the position of the
center of an earthquake. Iz&. AN SSSR, ser. geofiz., No, 1,
1955. ‘

Methods are examined for determining the position of the
center of an earthquake for constant veloecities within xkn
planar-parallel horizontal lay ers of the earth's crust; A
specific method is proposed for taking into account
geological heterogeneities. This method is applicable-to~

IR N

certain observationa made in 1951 by regional-type stations of
the Aral-Caspian Expedition of the Acad. Sei. USSR,

o

oy

TR

S. L. Solovlyev. Classification of earthquakes from the

SR

magnitude of their energy.. Trm ‘Geofiz. in=ta AN SSSR,
No» 30(157), 1955,
The masﬁ simple methods are- described for evaluating the

s
e,

2z

i

R

'energy of earthquakesi. these methods are at present in use;
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Ae A. Treskov and S, I. Golenetskiy. Method of H§§6J

centers. Tr. Geefiz. in=ta AN SSSR, No. lu(lhl), 1952.

A graphical'method is’proposed for the joint détérﬁinaﬁitﬁi
of the poaition of an epicenter and depth .of center of & distant
eapthquéke. This method can be used in processing the data of a
group of seismic stations. .

D, A. Kharin, V. I. Keylis-Borok, and S» D+ Kogan. ‘A
procedure of seismic observationkin thé epicenter zone and
their interpretation. Tr. Geofiz. in-ta AN SSSR, No. 21(148),
1953. . )

. The paper presents the results of an experimental-
Vmethodical expedition of the geophysical institute for ghe
study of the epicénter zone in the Garm Oblast and also
attempts to determine the'dynamic charactefistics of the centers
by the method developed by V. I;'Keylis?Borok.

s T e S s N e i e

The basic results come to the following: (1) separation
of the epiéentef zones, (2) establishment of the type of
faults and the determination of their orientation.

The observations made i% possible to make various
methodical conclusions pertinent to the investigated epicenter
zoness

D. A.Kharin and S. I, Masarskiy. Investigation of the
epi.center regions by means of regional se;smic stations., Tr.

. Geofiz, in-ta AN SSSR, No. 25(152), 195k. |

The paper.contal ns a brief review of investigations of
different epicenter regions, which were conducted by the
Geophysical Institute in 1949-1950:

The paper(shows that the study of earthquakes with small
epicenter distances(c>41100 km) 1nvolves speclfic requirements,
panppargtus angAalso procedure and performlng and inper-
p:épiﬁg ;béérﬁationSs ‘

Me K‘ Chernyavkinas Evaluation of errors 1n ﬁhe

determination of the epicenters of s
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tectonic stmictures of the distrdict ‘and an investigation is- made
of the accuracy of determindtion of the position of the epi-

center from data of seismic stations. The maximum possible

error in-the determiriation of the position of the epicenter,
for the most unfavorable distribution of stations, has been
detbermined,

N. Vs Shebalin. The relationship between the energy,
points, and depth of center of earthquakes. Izv. AN SSSR, ser.
geqfiz.,' No. &4, 1955. »

The ';grork deals with the problem of the evaluation of the
fox_*cet of shock on the earth!s surface(points) from the
ﬁagnitude of the energy of the earthquake and the depth of the
center, as 'determined from instruuent data.

. An examination was made of 56 earthquakes with a depth of
centers from 5 to 640 km. The energy was determined by the
method of #x B. Cuthenberg and K. Richter(“aeilsmism of the
Farth", 1949). Displacements in surface waves were utilized.

As a result, a relationship between the energy and poiats
was obtained in the following form:

H=0.9)= f (,h) {29 =1gE negajoules)
with the parameter J’ (lh ) depending on the depth of the center.

Por earthquazkes .,ith a depth of center from 5 to 70 km, the

following equation of the parameter dp (h() was obtamed.
{(0)=0.93 = N=3.8 1gh-3.3. |

In passing from centers with a depth of 60-70 km to centers

with a ‘depth of 80=100 e, there is & sharp decrease in s ’(h),

.approx:.mately of the order of two and one<half times. For deep

earbhquakes, the equation for J’ (h) has_the form of
/ (B)5341 lghshabe

In the opinion of the author, the obsérved jump in the,
difference of 0.9 =N As explaiued by ’bhe sharp variation® in the
intensity of the surface waves at tha expense of the screening
'action of the la.yer oi‘ reduced velocity at ‘a dep:bh of 80 Kite
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 CONDITIONS: AND GAUSES OF EARTHOUAKES
V. F. Bonchkovskiy. Slopes of the earth!s surface as one
of the possible forerunners of earthquakes., Tr. Geofiz. in~ta
AN SSSR, No. 25(152), 195k
Factual data are cited which show the
process of the variation of slopes and, in certain cases, their
non-identity even in two adjacent points. It is shown that the

glope meters themselves are sufficiently accurate instruments

:Zich reflect well the true movements of the earth's surface.

$om a comparison of data on slopes and perceptible earth-
quakes, a general conclusion is made regarding the occurrence of
£~ particularly numerous storms of slopes during a period of
seismic activity of the district under study and a coﬁparatively
smoobh course of slopes during seismically quiet pericds. It

is pointed out that there are still no reliable prognostic

signs of earthquakes, based on observations of the slopes of
the earth's surface.

A. V. Vvedenskaya. The determination of the dynamic
parameters of the centers of earthquakes from the obsgervations
of distant stations. DAN SSSR,. vol. XXX, No. &, 1951,

The paper examines the problem of the determination of the
dynanic parameters of the center({nature of fault, orientation
of surfaces of faults, directions of acting forces) :rom the
observations of distant stations. Moreover, the allowance is
made that the center of the aarthéuake is equivalent to
double force with thée moment. A system is proposed for
determining the parameters of the centers. This syster was used
to.determine the parameters of the centers of four earthquakes
on the territory.of the USSR.

A+ V. Vvedenskaya. The problem of the dynamic FAFEXEEERM
characterization of the centers of distant earthquakes. Tr.
Geofiz. in~ta AN SSSR, No. 20(147), 1953.

An examination is made of the problem of determining the

dynamic parameters of the center(nature of fault, FXEEXELANXNE

,%38%.

Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1




Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-O1043ROO170010007-1

Lk

JRO] TGS R ek

orientation of surface of fault, directions of acting forces) }f

from observations of distant stations. The determination was
made on the basis of an allowance of the equivalence of the
center of the earthquake to a double force with a moment.

Ae Ve vadenskaya. The application of the Wolf nebtwork in
the determination of the dynamic parameters of the centers of
earthquakes. Tr. Geofiz. in-ta AN SSSR, No. 20(147), 1953.

The application of the Wolf network in determining the
paraméters of the source, equivalent to the center of the earth~
quake, is examined. ‘

A. V. Vvedenskaya. The devermination of fields of
displacements in earthquakes by means of the theory of dis-
locations. Izv. AN SSSR, ser. geofiz., No. 3, 1956.

o in order to determine the fields of digplacements of the
waxesxe® space waves of earthquakes, use is made of the
equationsof the theory of dislocations, which are first
integrated. By means of the resulting formulas, the axes of

the main stresses and the positions of the surfaces of

slipping in the center are determined. Formulas are proposed
for the approximate evaluation of the dimensions of the center.

G. A, Gamburtsev. Condition and progpects of activities
in the field of forecasting earthquakes. ByulJ.Soveta poA
geysmqlogii(Bﬁlletin of the Council on Seismology), No. 1, 1955.

In the light of ideas on the meéhanism of the center of
earthquakes, it can be assumed that a strong earthquake can be
preceded by such phenomena as gradvwal tremors of the earth's
‘erust, variation in the seismic céndition,‘appearanhe of
deformations on the earth's surface, variation of electricai
and magnetic fields, and certalin others.

Until now it has not yet been pessiblé to obtain
pogitive or negative results from any one of the§e i factors.
However, on the basis 'of completed work, the notion developed
about 8 greater or lesser prospects of the different

directions of the investigation.
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caiculation of the dynamic parameters of the center of an
earthquake. Izv. AN SSSR, ser- geofiz., No.‘é, 1951,

Graphical methods are cxamined for the determinagion of

the parameters of the source, approximately equivalent to the
. center of the sarthquake.

V. I. Keylis-Borok. The problem of the relationship of
point and space sources. Izv. AN SSSR, ser: geofiz., No. k4,
1956.

An examination is made of the conformance between point
sovrces, used in the determination of the dynamic parameters’
of the center of an earthquake, and space sources with a
different distribution of forces or initial disturbance.

V. I. Keylis-Borok and A. V. Vvedenskaya. Investigation
of stresses in the centers of the Khaitsk epicenter zone.

Tr. geofiz. in~ta AN SSSR, No. 25{152), 195k.

A mass deté?mination was made of the dynamic parameters
of the centers of a group of close earthquakes in the Pamir
foot hills. The most convenient system of interpretation is
mapped out. The regularities in the nature and orientation
of the dislocations in the centers are projected and compared .
with the tectoniec data.

S+ De Kogan. The problem of the study of the mech anism
of deep earthquakes. DAN SSSR, vol. XCIX, No. 3, 1954

The determination of the dynamic parameters of the
centers of deep edarthquakes of the Pacific Ocean and Central
Asia is examined.

The results obtéiﬁed on the basis of processing of
various Pacific and Cental Aéian deep earthquakes are briefly
yresented. - ‘

S. Di Kogan. Dynamic parameters of the cente?s of deep
earthquakes. Tr. Geofiz. ih-ta AN SSSR, No. 30(157), 1955.

; The work deals with the dete;mination‘of the dynamie

=L, 0w
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parameters of the centers of deep earthquakes of the Pacifie
Ocean and Central Asia. The first paragraph gives a resume of
the history and status of work in the study of the mechanisn
of earthquakes. The secord paragraph deals with the procedure
of interpretation of observations. A method is proposed for

the ubilization of reflected waves; an examination is made of

At

the possibility of phase correlation of the earthquakes under
study and various other methodical problems. The third
paragraph gives the experience and results of'bhe sbudy of

R VA AT S

deep carthquakes. .

Se D; Kogan. The determination of the dynamic para-
meters of the centers of ecarthquakes approximately équiyalent'

’ ﬁo the combined sources. Izv. AN SSSR, ser. geofiz., No. 5?
1956.

An investigation was made of the signs and ratios of the

displacements in longitudinal and transverse waves for the
case of combined sources equivalent to the sum of the individual
sourcet. The results make it possible to use, in thé case of
combined sources, the method of V. I. Keylis~Borok, while
retbaining the general system of interpretation.

S¢ Ds Kogan and L. H. Malinovskaya. Transparent sheests for
the determination of the dynamic parameters of the centers of
carthquakes, Izv. AN SSSR, ser. geofizi, No. 2, 1953.

h _Pransparent sheets are proposed for the determination
of the dynamic parameters of the ceaters of earthquakes by
the nethod of Keylis-Borok; these also méke it possible to

evaluate the accuracy of interpretation and select the optimum

SRR R A A

systen of original data.

R TR

S ST

L. M. Malinovskaya. Procedure for determination of the

mechanism of eartﬁquékesa Tr, Geofiz. in—ta AN S3SR, No,
22(149), 195k« '

‘The most rational aud practical procedure is developed
for the determination of the dynamic paraneters of the centers
of eartliquakes from the records of straight Tongitudinal and

transverse waves. Nomograms are proposed and tran’
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of rotation, ete.

A complete system is described for tﬁe interpretation with
consideration of the experience of processing of observations.
L. N. Malinovskaya. Dynamic characterization of the
centers of south-western Turkmenistan. Izv. AN 55SR, ser. geofiz.

No. 1, 1955, '

Results are cited of the determination of the dynamic
parameters of the centers of 27 weak earthquakes of south-
western Turkménistan,regisbered by the network of stations of

- the Aral-Caspian Expedition of the Geophysical Institute,
Acad. Sei. USSR in 1951 and 1952, '
G. P. Tamrazy an. Earthquakes 1n the Kazbek district
{incoming tides).
and elastic infloqu Izv. AN SSSR, ser. geofiz., No. 7,
1956. '

The question is examined of the relationship between
earthquakes of the Kazbek district with the cosmie condiﬁionsA
of the planet, in particular with incoming tides caused by
the moon. On the basis of a comparison of seismic data with
the phases of the moon, it was established that the number
Kazbek earthquakes increases with the presence of the earth
under cosmic conditions favorable for earthquakes(new moon
or full moon and perigee) and-desereases sharply with the
Presence of the earth under the least favorable cosmic -
conditions{first or last quarter and apogee). ,

G. P. Tamryazen. Regularities in the distribution of
the earthquakes of Turkuenistan and certain’problems of the
prognosis Qf earthquakes. Izv. AN Turkm. SSR(News,‘Acad. Sei,
Turkmen SSR), No. 5, 1956, ‘ '

On the basis of a Study of the earthquakes of
Turkmenistan during 1917-1951 in connection with the cosmic
conditions of our planet, the following reguiarities are,
revealed: with decreasing interval of time between the perigee
of the lunar orbit and the nearest SYUYEY,. the number of

strong earthquakes in iurkmensitan 1ncreases-shar 1y
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SEISMIC DISTRICTING AND SEISHIC RESISTANCE OF STRUCTURES

5 SR

0. S. Berlyande. The problem of the action on comstruction

s

elements of loads which last a short time interval, Tr.
Geofiz. in-ta AN SSSR, No. 16{143), 1952.
The work examines the action of a brief(with respect to the

U B

first tones of the natural vipration) load on a beamof
constant cross section with both ends h inge-supported. It

is assumed that the load varies sinusoidally with time and

et e SR TR D eI I,

acts within the 1imits of half period.

Formulas are cited for the displacement of the bending
momentand the cross~cutting forece in the case of a
concentrated and uniformly distributed load for a beam

hinge-supported at both ends.

An investigation is made of the resonance for the high-
frequency force given in the form of an odd nuwber of
sinusoidal half waves with one of the highest harmenics, with
and without viscosity.

V. Ae Bykhovskly. Fxperience in tﬁe solution of certain
problems of the seismic resistance of building and engineering
structures by the experimental jnvestigation of their space
models. Yerevan. Tr. koord. soveshch « po SeySme
stroitelvstvu{Works, Coordination Conference on Seiswmic
Construction), 1956. )

The wérk describes experimental investigations carried
out with the simplest space models of thejunctioné of brick
walls of certain types of hydrotechnical structures of mgssive
construction and earth dam, Altogethery 279 models were

' pested and 760 experiments were conducteds The completed
investigations made it ﬁoséible to arrive abt various
important, conclusions regarding‘the\proplems of seisnic
resistance of buildings and engineering structures.

N. V. Veshnyakovs: Quartitative evaluﬁéi of the force
of earthquakes. Izv. AN SSSR, ser. geofiz: 0. 3, 1955.

" Fxisting mebhods of’ svaluating the: £ ' : -

. quake at the point of observation are.: ekamlned. ﬂ.
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" jie on the earth's surface and to express it in joules per
me?
¥. N. Kalihinaa The determination of accelerations during
earthquakes by means of a mathematical pendulum. Izv. AN Kaz.
SSSR, ser. matem. i mekh{News, Acad. Seci. Kazakh SSR, ¥ath. and
Mech. Series), No. 5, 1951,
The problem is posed for the determindation of the

AR,

TR,

ST

earth's acceleration during an earthquake from the angle of
the least deviaﬁion of the mathematical penflulum in its
inertial movement.

235,

Formilas are derived for the determination of the
acceleration of a point of the pendant of the pendulum in
case its acceleraﬁion is directed hofizontally or at an
vangle. ‘

By means of the cited formulas,determination was made of
the acceleration Qf the ecarth's surface during the Ashkhabad
earthquakes

B. K. EKarapetvan. HNethod of determining the reduced
seismic accelerations. Izv. AN Arm. SSR(News, Acad. Sei.
Armenian SSR), vol, VII, Ho. 1, 1955.

A method is shown for determining reduced seismie

accelerations; it is based on the processing of accelero-

he Q.
grams which showAdirectly xye recorded acce%?ation of the

ground. With the reduced seismic accelerations, it is possible

to easily calculate the force of inertia in buildings as a

PR P A B

funation of time.
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B. K. Karapetyan.' Eiperience in the application of
seismometers AIS for the reglstration of seismo~explosive waves.

Yereva. Tr. koord. soveshch. po seysm. stroitelfstvu, 1956.

The latest-design mR seismometer AIS is described. On the
basis of geiamometric observations conducted in 1953, various
conclusions are made about the application of seismometers for
the registration of seismo~explosive waves. The directions of
further investigations are mapped oub.

B. K« Karapetyan and L. V. Shakhsuvaryen. - Results of an
engineering examination of the Byurakan earthquake, Izv. AN
Arme Sxxxxiesoskymn SSR, vol. VII, No. 5, 195h.

The paper contains certain results of ﬂhe engineering
investigation of the Byurakan earthquake vhich oceurred 3

- June 1949, at 10 hrs. 24 mins. local time., On the basis of a
generalization- of the results of the investigation, the
conclusion is made that, for the most part, buildings made of
small rubblstone and clay mortar were damaged.

Ae Z. XKats. The problem of the consideration of ground
conditiong during seismic microdistricting. Tr. Geofiz.
in-ta AN SSSR, No. 30(157), 1955.

The paper examines the problem of the influence of ground
conditions on the intensity of seismic vibrations in points of
the earth!s surface. It is shown that, for the evaluation of
the relative variation of'the intensiﬁy of seismic vibrations
in the epicénter distriets, one can start with ihg conditions
of the normal drop of the seismid waves. B

Ae Z. 'Kats. Procedyre of measurement of dynamic )
deformations in soils and buildings. Tr. Geofiz., in-ta AN
SSSR, No. 36(163), 1956.-

A procedure is described and also experience in the
meagurement of deforﬁations‘in 80ils and buildings.

As Z. Kats and S» V. Puchkov. The effect of seismic waves
on buildings. Tr. Gedfiz. in-ta AN SSSR, No. 30(157), 1955.

The péper presents the results quaﬁ instrument study of
the vibrations of buildings caused ﬁy géfthﬁufkéélénd"

- éxplosions. The correlation of:bhe amplitude bragions. -
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i vibrations of the ground are revealed and thair intensity in
\comparison with the vibrations in other phases is g;;;;;doub.
s Data were obtained on the influence of the medium in which the
source is situated upon the intensity of vibrations at the i
point of observations.
gﬁ' 1. L. Korghinsky. gakmutarksn Design of buildings against §
%% seismic effects., Noscow. State Publishing House of Bullding ;
§§ and Architectural Literature. 195k. ’ ‘ 51

Ty
Fs,
{3

et

The brochure presents a method for determining selsmic
fordes; it is based on an analysis of the results of
destruction caused by earthquakes and on an analysis of
seismograms of earthquakes., The recommended method for the
determination of seismic forces takes into account the form
and frequency of natural vibrations of puildings, which were
previously not taken into consideration and which have
substantial yractical significance. Comparative calculations
conducted in accordance with this procedure have shown better

agreement of the results with data of experiments, in

comparison with the method heretofore used.

Recommendations are made for the detvermination of

horizontal seismic forces and exaumples are given of the
calculation(design) of three typss of buildings. The
prochure is intended for building engineers and seientifie !

workers engaged in problems of selsmo-resistant bﬁilding.

L TR YT SN T TR

% S. V. Medvedev. BEvaluation of seismic points as a function
‘ of ground coqditioﬁs." Tr, Geofiz. in-ta AN SSSR, No. 14
(141), 1952.

The work examines probléms of the influence of ground |
conditions on the intensity of seismic effects. Examples are
giﬁen‘of the determination of the inerement in seisumic points
and certain premises for performing seismic distrieting are
demonstrateds . '

‘ Ss Ve Medvedevs Seismic observations in the course of
seismie microdistrieting.. Byull. Soveta po SBYSMOLOgil, No.l,
1955,
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The Turkmen Expedition of the Geophysical Institute of

the Acad. Sci, USSR made measurements of vibrations during
earthquakes on sections with différent conditions in the
_district of Ashkhabad. Measurements were also rade of the
vibrations of buildings during earthquakes, Instrument

easurements gave results in agreement with that shown by
the study of destructive after-effects of the earthquake of
1948, The forms of non-stationary vibrations at dif ferent
stations within the city limits are not identical, which
indicates the need of spectral analysis of the selsnmic
’vibrations of the grounds The observabions point out that
the Txfhweer intensity of the vibrations is influenced not
only by'the ground conditions but also by thé characteristics
"of the medium through which the waves probagate~from the
center. This is important for developing systems of selsmic
micfodistricting.

S. V. Medvedev. New seismic scale. Tr. Geofiz. in-ta
AN SSSR, No.21(1i8), 1953.

A new seismic scale is published. It was prepared by
the author and is intended for determining the force of an
earthquake at the point of observation. The principles of
the new scale are outlined and the materialswhich served as
its basis are pointed out.

S. V. Medvedevy. Vibration of the vertical system
during horizontal seismic effects., Tr. Geofiz. in-ta AN
SSSR, No. 36(163), 1956, '

The work clarifies the characteristics of the v1brations
of a building in the light of a vertical cantilever system.
For‘a quantitative evaluation of the efifect of an earthquake
on a structure, it is proposéd o use the action spectrum.

Ss Vs Medveddv. Thé dependence of séismic effects on the
periods of patural vibraticms of buildings. Tr. Geofize. in=ta
AN SSSR, No. 36(163), 1956«

. The work presents procedures for the: debermination of the

Wﬁ:ﬂz’w&m‘{f'&wk’?{»f:ﬁwzwl‘y‘umm*m}A.»..‘. i

’action spectr:n_of seismic vlbratio s“on bulldings from the
records of seismic staticna and, the values of tha determined

ral coefficlenta are‘giv“f

Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIARDP81-O1043R001700010007-1



| Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1

S. Ve Medvedev, The influence of forces of inner
friction on phe vibration of buildings during carthquakes.
Tr. Geofiz. in~ta AN SSSR, No. 36(163), 1956.

in examinaﬁion is made of the problem of the influence
of forces of inner friction,which oceur in buildings and their
foundations during seismic actions, on the magnitude of the
amplitudeé of vibrations in the course of the earthquakes.

S. V. Medvedev. Seismometer for the determination of

R I = L S

the,points(measurement) of carthquakes. Tr, Geofiz. in-ta

AN SSSR, No. 36{(163), 1956.
The paper contains & description and procedure of

vy

PR

A

installation, adjustment, and operation of the seismometer
SBM developed by the author.

8. V., Medvedev. Preparation of an atlas of strong earth-
quakes on the territory of the USSR, Yerevan. Tr. koord.
sovesheh. po seysm. stroitellstvu, 1956.

Priniciples are given for the preﬁaration of an atlas
of strong earthquakes. Examples are given of maps of iso-
seists for three earthouakes, which were prepared by the
suthor on the basis of an expeditionary investigation of
earthquakes.

S+ V. ¥edvedev and 4. G. Nazarov., Basie directions of
inVestigatiopé of the seismic resistance of structures.
Yerevan: Tr. koord, soveshch: po seysm. stroitel?stvu, 1956.

Investigations in the field of seismic resistance of

YRR

1

,
elpz

structures include the following divisions: (1) seismic effects

S
R

on structures, (2) characteristics of constructions and

}:‘ 3‘:}:.

materials during seismic effects, (35 the search for measures

S

to assure the preservation of structures during strong earthe

T,

L

X

ques .

e
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The mgin topies pertaining to each of the three
divisions of the investigatlons are delineated.

4D AN
T

A+ G» Nazarov. Principles of seismic resistant’
construction. DAN Avm. SSR(Reports, Acad. Sci. Armenian SSR,
vol. XVII, No. 2, 1953, '
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Summary -of the basic rules of seismic resistant
i construction 1s given in a compact form.
A, G. Nazarov. Seismic districting. Izv. AN Arm. SSR,
vol. VII, No. 1, 195k«

Tt is shown in the work that (1) available maps of the

jé.' ai"»ﬁ

v

seismic districting of individual seismic districts of the
USSR can lead to inaccurate resultsyt during selsmic
nierodistricting.

(2) Seismic districting can be accomplished on th ¢
assumption that all the territory under econsideration is
entirely equal with respect to soil and morphological
conditionse .

A. G, Nazarov. A new seismic scale. Izv. AN Arm. SSR,

ser, fiziko-matem., yestestvennykh 1 tekhnicheskikh nauk

=
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(News, Acad. Sci. Armenian SSR, Series of FPhysico-Mathemat.,

;o Natural, and Tekhnical Sciences, vol. 7, No. 3, 1954,
The paper deals with a detailed analysis and eritique
of the new seismic scale GOST 6249-52 which was made effective
1 January 1953.
The necessity of mass application of mlti-pendulum
seismometers with fysteresis damping for the evaluation of the
intensity of an earthquake is emphasized.

Ao Go Naéarov, Equations of the theory of seismic

et i AN, 2 LS o

resistance with consideration of the scattering of energy.
DAN Arnme. SSR,. VOlQ X.VIII, Noe. 3,‘ 195&’0

i 24

Equations are set up for the vibrations of buildings under

the influence of seismic waves. A method is propdsed for
solving these equations; it is based on the application of =
the meximm mulbi-pendulum seismomeber AISmé. The design of
the seismometer AIS~2 is described.

Ae G. Nagzarov. Method of engineering analy sis of
selsmic forces. Yérevau,Publishing Housg} Aéad. épia ‘
Armenian SSRa 1956+ , ” i

An evaluation is made of the foree. of. an earthquake on the

baais of the spectral curve of red ed seismic ac elerations.
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instrument for the direct recording 6f reduced seismic
accelerations. The designs of multi-pendilum seismometers
are deseribed and also experience of their application for the
-evaluation of selsmo-explosive waves.

The work pays much attention to simplified
for the upilization of spectral'curves.having independent
significance for the evaluation of the stressed condition of a
building and for the splution of various problgms of
engineering seismology.

As'G.'Nazarov. Prospects of research work in the field
of engineering seismology in the Armenian SSR. Yerevam.

Tr. koord. soveshch, po seysm. stroitel’stvu. 1956. )

An exemp aryAé% investigations in the field of
engineering seismology in the Armenian SSR for the next
10~15 years is presented.

V. A. Hechayev. Determination of the depth of occurrence
of the center of an earthquake from the distribution of the
foree of shock on the locality. DAN Tadzhik SSR(Reports;

Acad. Sci. Tadszhik SSR), No. 16, 1956.

& dependence is established between th e depth of the
cenker, force in the epicenter, and force in any obher point
at a given distance from the epicenter. The resulting
formula is suggestgd for determining the depth of the center
of the earthquake. ‘

On “the basis>of a ‘comparison with the formulas by.B.

Gutenberg and S, V. Hedvgdev for determining the depth of»
centers, the conclusions is made that these formulas are "
gpecific ocases of bhéwderived general function. .
8, V. Puchkov. The limiting force of earthquakes on
main rock fqrﬁétions. Iz&. AN S8SR, ser. geofiz., ﬁa. 7, 1956,
It is shown in the work th. at the limiting force of a
desbructive earthquake on main rock. formations does not
exceed 748'points. An inérease up to 912 points takes place
'at the expense of friable, sandy~clayey deposits. The %olume
of the center nf the earbhquakeﬂls determined.. ‘

\
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Se V. Puchkov and A. Z. Kats. Experience in instrument
selsmic microdistricting of soils. Tr. Geofiz, in-ta AN -
SSSR, No. 30{157), 1955.

The paper presents a method for calculating the varigtions

of points during passage from one soil to another. The
application of this method in the solution of the problem of
microdistricting is described.

Ye. F. Savarenskiy. Remarks on the significance of
ground conditions for seismic and slope~measuring i
observations. Tr. Geofiz. in-ta AN SSSR, No. 22(149), 1954.

The paper examines the problem of the influence of shock
and slopes, caused by local effects, on the work of seismic
and slope~measuring stations in different ground conditions.

A. N, Safaryan. The problem of the seismism of main
rock formations and friable quaternary depésits. Yerevan,
Tr. koord. soveshch, po seysm. stroitel'stvu, 1956,

The work conducted by the Building Institute in 1952:
1953, and 1954 is summarized. An investigation was made of
10 villages in the area of the eity of Gori and & villages
situated on the Akhalkalaksk Upland.

V. G. Tishchenko. Problems of seismic resistant
construction. Vestn. AN SSSR, No. 2, 1955.

A review is made of investigations in the field of
seismic resistant construction in the USSR.

A program is outlined for further investigations of
problems of the theory and practice of seismic resistant
construction. i

V. G. Tishchenko and D. A, Khaarih. Vlbratlons of hydro-
technical structures. Yerevan. Tr. koord. soveshch » po
seysm. stroitelfstvu, 1956.

A procedure is given and'the results of investigations
of vibrations of spiliway dams of three hydraulic installations
for different forces and -conditions of excitation of the
vibrations during overflow,

" De Ai Kharin and M, S. romichev. Vibration of hydro-
vtechnical structions and pulsation of hydrodynamic pressure.
&eafi in-ta AN SSSR,- -No SR
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The paper gives the results of investigations of the
vibrations of the gate of one of the locks of the HMoscow Canal
and also of the measurements,during the process of normal
siuecing, of the pressure pulsations on the gate and their
compargson with the vibrations. ’

M. G. Khachiyan. Multi-pendulum precision seismometer,
DAN Arm. 8SSR, vol. 21, No. 5, 1955, ‘

A deseription is given of a multi-pendulum seismomeber
intended for seismic microdistricting from the results of
weak earthquakes.

STRUCTURE OF THE EARTH ON THE BASIS OF SEISKIC DATA

V. I. Bune and Ye. M. Butovékaya., Year-graph and the
structure of the earth’s crust in Central Asia from records of
powerful explosions. Tr. Geofiz. in-ta AN SSSR, No. 30(157),
1955,

The vierk gives preliminary results of the study of
the velocitics of xrxyxaxak propagation of elastic waves and
the structure of the earth!s crust in Central Asia on the
basis of the year-graph plotted from data of the records of
poverful explosions.

The velocities obtained as a result of an analysis of the
year-graph differ little from the velocities obtained earlier
by Ye. A. Rozova.

G. A+ Gamburtsev, Deep seismic sounding of the earth's
crust., DAN SSSR, vol. LXXXVII, No. 6, 1952,

Results of observations made in 1949~1950 by the methof of
deep selsmic sounding(DSS) are examined, The results of the
compkted investigations make it possible to conclude th at
the method of DSB is sufficiently developed to be used for the
study of deep layers of the earth's crust. The method of DSS
makes it possible to study the structure of the medium at
those depths at which the centers of earthquakes occur.. In
connection with this, the DSS should acquire greater inportance
for the development of the theory of the origin of ‘earthquakes
and also in thg éolution of problems of seismic giﬁtricting.

eclassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1



S e .

i .
Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1

As regards other fields of the application of DSS, the
possibility of plotting experimental year~graphs of seismic
waves for determining the coordinates of the centers of local
earthquakes is pointe@ out .

‘ G. A. Gamburtsev. Deep seismic sounding of the earth's
eruste Tr. Geofiz. in-ta AN SSSR, No. 25(152), 1954,

The main results of experiﬁents for the devglopment of a
method of deep seismic sounding of the earth's erust (DSS) are
presented. Particularly detailed descriptions are given of the .
work in the district of North Tyaﬁ—Shan,‘in the process of which
the basic features of the # method were developed.

It is pointed out that the method of DSS can be of great
significance for a detailed study of the structure of the
earth's crust at those depthswhere the centers of earthquakes
occur, in connection with the development of methods for fore-
casting earthaquakes.

G« A, Gamburtsev, P. S. Veytsman, and Yu. V. Tulina. The
structure of the earth's crust in the district of $exk North
Tyan-shan from data of deep seismic sounding., DAN AN SSSR,
vol, 105, No. 1, 1955.

In 1949, 1950, and 1953, work was carried on in DSS in. .
North Tyan-Shan in order to.study the basic features of the deep
structure of the earth's crust, The paper ciﬁesothe,results
of a quantitative interpretation of data obtained in one of the

districts under investigation over a period of three yeara.w

'CGo A. Gamburtsee and P. S. Vey tsuan. A comparison of ‘
data of deep seismic sounding of the structure of the earth's
crust in the district of North Tyan-Shan with data of seismology
and gravimetry. Izv. AN SSSR, ser. geofiz., No. 9, 1956,

s yopary

e

A comparison is given of the results .of deep selsmic

sounding(DSS) of the strucﬁure of the crust iﬁ the distriet of

North Tyan-Shan with data of seismology as regards the distri-

i

s}

bution of- the centers of warthquakes ‘and the nature of ‘the

i

gravivation field. It is shOWn that for certain assumptions

TR

regarﬁlng the relatlonship between the gravi ation field and th "~
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' structure of the earth's crust, it is possible to separate
that portion of the gravitation anomalies which is governed by
the masses which compose the earth's crust and tﬁe upper
portion of the sub-crust layer. An example is given of the
complex interpretation of the results of DSS and gravimetry.

Ss D. Kogan, The existence of .deep focal surface on the
boundary of the Pacific Ocean. DAN SSSR, wol. 101, Ho. 1,
1955.

An examination is made of the existence of a focal surface
in the north- western Pacific seismic sone, identifiable by a
super-deep break.

On the basis of an examination of deep cross sections on
the hypocenters of earthquakes during 1909-1944 are shown, th e

available
justification for drawing this break from selsmic data is

A
negated.

I. Ya. Melik-Gaykazyan. Certain characteristics of the
structure of the earthts core on the basis of an inter-
pretation of seismic observations, Tr, Geofiz. in~ta AN SSSR,
No. 22(149), 1954.

The work deals with the study of the distribution of the
velocity of longitudinal seismic waves within the earth's core.
In the course of the investigation, the year-graph of the
longitudinal waves is reduced to the surface of the core; also,
use is made of a procedure;which is based on the differential
method: the derivative of the year-graph is determined dirsctly
from observations,

In order to aetgrmine\tﬁe velocity as a function of the ixw
depth, use is made of the Vikhert method. For greater
reliabiiity, é control determination is made, based on
agreement of the run times, étarting with a part-linear
function of the velocity with respect to depth and a
comparison of the resulting data with obsérved run times.

As a result ‘'of the study of éeismograms, th e entry of waves
refledted from the boundary of the inﬁer cpre(sub~con§3 is
detected; a year-graph of these waiés;Wag plotted: The
Jatter made it possible to determine suffiet rels
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that the boundary of the sub-core is preceded by a layer
120 km thick in which the.velocity decreases with the depth.

I. Ya. Melik-Gaykazyan, The structure of the earth's
core. Tr. Geofiz. in-ta AN SSSR, No. 26(153), 1955.

From the observed data? waves reflected from the inner
core of the earth are separhted¢ A year-graph of these waves
1s plotted and conclusions are made ﬁbout the distribution
of veloeities within the core and the possibility of the
existence of a layer with a reduced velocity of waves ‘
situated on the boundary of the core.

T. V. Motorina, S. F, -Oborina, and Ye. F. Savarenskiy, .
Determination of the vélocity of propagation of longitudinal
wvaves in the crust of the earth on the basis of observations
on a deep earthquake. Tr. Geofiz, in-ta AN SSSR, No. 30(157),
1955.

The paper examines the problem of the distribution of the
veloeities of propagation of longitudinal waves in the crust
of the earth during an earthquake with a deep center. From
the records of a deep Afghan earthquake on 6 January 1951,
calculation is made of the velocity of propagation of
longitudinal waves for depth of 100 ﬁo 1000 ka.

Ye., F. Savarenskiy. The structure of the earth's crust

A PRSI SR

‘from seismic data,” Tr. Geofiz, im-ta AN SSSR, No. 26(153),
1955 . ) .
Results are presented of a review of conclusions about-

the structure of the earth's crust. The ideas about

boundaries of a second order are proved to be unténable. The
'possibility of thg existence of intermediate la&ers is
examined. ' ) -

A« A. Treskov. Seismic investigations.of the earth's
crust. Tr. Geofiz. inwta AN SSSR, No. 26(153), 1955.

A'review is given of data on the stricture of the. earth's
crust. " The advantages and shortcomings of the teleseismic
nethods proposed by the -author for-de ermining,the thickness
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‘

reflected waves in bedded-heterogeneous elastic médiﬁm. Izv,
AN SSSR, ser. geofiz., No. 9, 1956, '

On the baéis of energy chsidergﬁions, a generalization is
made of the known, in the case of a multi-layer elastic medium
wish plane-barallel boundaries of division, formulas for the
intensity and forms of recording tﬁe reflected waves in the
case of heterogeneous’layefs with curvilinear boundaries of
division. The common multiple in the formulas, which
determines the geometric divergence of the waves, is
calculated for the case of sufficiently thick parallel layers
with a vertical gradient of elastic characteristics. One
example is givén of the calculation of the intensity of
the reflected waves in such a medium.

I. S. Berzon. Determination of the exponent of the power
of the function of divergence for refracted waves from
experimental data. Izv. AN SSSR, ser. geofiz., No. 4, 1951.

A method is proposed for determining the expenent of thé
power n of the function of divergence for refracted waves from
the curves of the amplitude as a function of the distance as
obtained from obgervations of refracted waves by the
correlation method. An investigation was made of the
applicability of this method for cases in which the exponent
of the power n and the absorp;ion coefficient « in the
refractiﬁg’layers are variable magnitudes. (

It 1s shown that the accurécy of determination of the
ébsorptioq coefficient in the refracting layer depends
substantially on the accuraglv of determination of the

exponent of the power n of the function of divergence. ?

1y

o ) :
Examples are given of the determination of the -exponent n

from eiperimental data.
I. 8. Berzon. Variation of predominant frequencies of -
gelsmic waveé with increasing d%stancé from the source of
the vibrations. Izv. AN SSSR, ser. geofiz., No;_l; ;éﬁé&
A discﬁssionzis presented of the problem of the nature -
-of variation of predominant frequeﬁcieé?of'seismiq;wavés

n

P , )
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as a function of the distance from the source of vibration at the
expense of the absorbing characteristiés of the‘real media. It
js showvn that it is possible to have a step~wise variation with
the distance of the predominant frequencies of straight,
roflected, and refracted waves which propagate in the absorbing
media. A discussion is presented of the influence of the
spectrum of the explosion, condition of installation of the
seismographs, and selection of the characteristics of the
seismo-détecting apparatus on the, magnitudes of the predominant
frequencies of the waves and their variation with distance.

T. S. Berzon. Effective velocitles and depths
determined from the year-gravhs of repeatedly reflected waves.
Izv. AN SS5SR, ser. geofiz., No. 8, 1956. .

For media characterized by 2 continuous variation of the
true velocitixixxgxznﬁxniﬁnnxixnxﬁnxxkxxﬂg with the depth, an
examination is made of the effective velocities vy and ¥X the
effective depths H,,as determined from the year-graphs of

repeatedly reflected waves, depending on the run time ﬁ@. In

;
;
b
i
ki

the examination, it is assumed that in the process of inter-
preﬁation the repeatedly reflected waves are accepbed as
once-reflected waves. It is shown under what conditions the
functions ve:ve(to) and HevB(to] can be utilized for the

. recognition of.repeated WaAVES,

Yu, I. Vasil'yev. Determination of the coefficient of
absorption of seismic waves. Izv. AN SSSB, ser. geofis.,
No, hy 1951,

‘ Methods are proposed for determining the amplitude
coeffiéienb of absorption for straight and refracted waves.
These methods can be applied for processing observed amplitude

graphs obtained in work with the correlation method of

o

refracted waves.

The absorption coefficient is a physical parameter which

characterizes the medium in which the elastic wave propagates.
The wbilization in seismic surveying of data on the

absorption coefficients along with data on thé velocities of

5 Fen

3 T Y e e i e
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their proﬁagation makes it possible to study more completely

Ye. I. Galtperin. ‘The solution of straight space problems

. . |
the structure of different media. |
of geometric selsmics for multi-layer media with division ‘
boundaries of random form. Izv. AN SSSR, ser. geofiz., No. 4, . !
1956. '

A graphical method is described for the solution of straight

space problems of geometric seismics for multi-layer media with

i di?ision boundaries of random form; The method is based on the
application of stereographic projeétion(Wolf network). The ‘ 3
- methedsof construction are analyzed with examples of the
solution of problems for reflected and refracted waves.

Bs. M. Golttsman. Problem of spectral analysis of seismic
waves, Vestn. Eeningr. un-ta(Herald ovaeningrad Univ.),
No. 2, 1954,

The basic goal of the wqyk is the investigation of the signal
at the exit of a narrow-band resonant system in order to
establish the relationship between this signal and the
"mathematical® spectrum of the original impulse and to examine
further conerete means of the investigation of epectra in

different cases.

The theoretically derived conclusions are confirmed
experimentally by meéns of a spectroandlyzer which is briefly

dexribed.

ol merg e s (e e

0. D. Gotsadze. Determination of the position of

refracting and £ diffracting surfaces of the earth's crust

. from the angular anomalies of a seismic ray. Izv. AN SSSR,

Sero geofi‘z.‘, NOA 9, 19560

The work examines several problems of %he determination

|
]

of the structure of the medium from the angular anomalies at

T

one station. The presentation is made specificdally to problems

of seismology when the direction of the ray is -determined from

1the amplitudes of the entries of the longitudinal waves;
however, the propéséd methods are applicable also to problems
. Y . . . :

jg§{§hrVeying when the direction of the rays is determined from

Y
i

" the surface space year-graphs,
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G. I. Gurevich. The relationship of /l€lastic.residual

1

deformations in & general case of unifnv“J\Stressed condition,
Tr. Geofiz. in-ta AN SSSR, Ho. 21(3.8), 1943

The classic model of an elastic body agQ? systen of
material points connected Ly i action of ceN@ral forces is
supplewentdd by taking inte scoount the regroup\ings of these
"points" which leads to # relaxation of stresses\ and
residual deformatlion. A system of equations is dﬂ{ived which
characterizes this process; it combines the main
deformations(bu;h elantic as well as residual) of th\e
elementary rarallelopiped of a uniform, isoté}ic body\i On
the basiz of the developed concepbions, an attempt is\ﬁade to

2L ¥¢s" that "lintting relatlonship” between the stressed
conuw.ion, temperature, and velocity of deforwation of so\lid
bodies to which the changeover to the stage of accelerated
residunl deforrmation( and as a result,--impact destruction) \ts
approximghraly assigned,

G. I. wurevich. Problem of physical foundations of the
theory of prop:sation of elastic waves. Tr. Geofiz. in-ta
AN SSSR, No. 30{157), 1955.

On the basis #{ previcusly developed general concepts of the
mechanical propertiesc of materials, a three-dimensional system
of gquations of the prv; agation of elastic waves in a homo-
geneous medium ix derived; the medium can be ideally elastic,
liquid, or in any othar of 7ire intermediate conditions. The
equations are suitable for cases of small stresses(for exanmple,
For the tase dealing with selsnic vibrations not from strong
earthquakes and-not in immediate nelrness from the center)., In
the most general aspects; &n examination was also made of thé
regularities of damping of vibrations under sreat streésses.
Ingicapion ;s ma@e of thg relationghip ana diffprénce between
the mgchanical properties of materials under conditions of

. laboratory investigation(staxic iests) and undur conditions of
the propagation of seismic xa¥®% vibrations.

Ge. I. Gurevich, Problem of the naturée of slow movements

=59=.
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comnected with earthquakes. Tr. Gsofiz. in-ta AN SSSR, No, 31
(158), 1955.. ‘

The paper presents.QErtaiq arguments_that high~frequency
vibrations of the s0il, which occur during an earthquake,
should, as a rule, always be preceded by "slow movements" which,
of course, require the proper technical possibilities for their .
detection. ‘

A. M. Yepinat'yeva. Certain types of repeated seisuwic
waves. Izv. AN SSSR, ser. geofiz., No. 1, 1956,

Theoretical and experimental investigations are cited of
the kinomtatic and dynamic characteristies of repeatedireflected

2nd reflecuaderefracted waves, the first reflection of which

B R N oy

ocrurs from the division boundary situated above the source
of evcitation of the vibrations. Experimental data agree with
the theorstical,

L., F. Zaytsev and N. V. avolinskiy. Investigation of the
head wave wrich ocecurs on the division boundary of two elastic

liquids. Izv. AW SSSR, ser. geofiz,, No. 1, 1951.

H

S
5
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3

Dynamic charasteristics are presented of the h-ad avea
vhich forms during the fall of s wave with & non~, l2nar front

on the division bounday o two elastic media, The

SNTAE TSIV

=’ sracterisvics ¢ %', . wive are of interest in the inter~

rretation of seiswic chservations. The investigation of the

AR R R

heud wave was conducted by the rgshod of functional-

o,

Invariant solutions proposed by V. I. Smirnov and S. L.

W Tasts

lobelev on the hypothesis of plane-polarized vibrations and

g
i

i

i tane division boundary of the media. The source of the

%
</

Hid

wibrations is taken as point-like, of the expanding center type.
L. Pe Zaytsev and N, V. 4volinskiy. Investigation of the
\gmﬁggii;?ymmetriq head wave vhich occurs on the plane division
bouudary‘6f2¢ggmelastic liquids., Izv. AN SSSR, ser, geofigz,,
Nex 5, 1951, N\

A study was made of B AXtatbypayoumsris dysamic
\ ]
chevucteristics of an axially symmetrsig head weze which during
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the fall of a wave with a non-planar front, excited by a point
b source of the expanding center type on a plane division

‘boundary of two elastic liquids.

The results obtained for plane-polarized BHRLAEES
vibrations are utilized in the solution.

Ke Ko Zapoltskiy. Dynanmic year-graphs of seismic waves.
Izv. AN SSSR, ser. geofiz., No. 3, 1955.

A method is described for plotting dynamic yeadr-graphs

wﬁich-represent,the.combination of kinematic yéar-graphs and

3R B A A N g B e

amplitude curves. Illustrations are shown of the application .
of dynamic yeér;graphs in the correlation of wa§es-and.the
study of the characteristics of their propagation. As ‘
.examples, use is made of dynaﬁic year-graphs of head and . i
surface waves; which were plotted in connection with the study
of small depths by means of impacts.

H. V. Bvolinskiy. Repeated reflections of elastic waves
in a layer. Tr. Geofiz. in~ta AN SSSR, No. 22(1@9), 1954.

An examination is made of a plane problem of repeatedly

e P T D E e [ A e S e B e

reflected waves in an elastic wedfwwm layer lying on an elastic |

semispaces The concept of local coefficients of reflection,

which characterize the intensity of the reflected waves in the

pre-frontal zone, is introduced, o
For certain typical values of the velocities of pro~.

- pagation, the local coefficients of reflection along the front

e L (I TR QLB

have been calculated and the resulis are presented in the form

P

of graphs. The calculations are, in the main, reduced to

Dy ey

three~fold reflections inclusively.

The results in this paper are of great significance also
for the solution of the axially symmebric ﬁrobleﬁ.

N. V. Zvolinskiy and G. A. Skuridin. Asymptotic method

B 7 T S R

of solving dynamic problems of the theory of elasticity. Iav..
A SSSR, ser. geofiz., No. 2, 1956,
An examination is made of the applicétiﬁniof the
‘ asympy@tie(fo; high frequghcies) méthod,%gr splyigg.&ynémic

nrablems of the.théory ofﬂei stléi§ ‘olqtiqﬁ)is%given of
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formilated as a Koshi problem for a definite front {eikonal)

of the wéve and its amplitude.

P. K. Ishkov, Propagation'of elastic waves in a layer
lying on an elastic base. Izv, AN SS5SR, ser. geofiz., No. 2,
1956, ' ,

The conditions of exiétence of a wave moving along the
division surface aree Xplained for the case of incompressibility
of materials by the ggx.method. The possible velocities of
this wave as & function of the elastic constants of
materials are determined.

The tables and graphs give an jidea of the dispersion of the
wave, both on the division surface and on the free boundary of
the layer joined along the reectilinear boundary with the (
elastic base.

Ye. V. Karus and I. P. Pasechnik. Study of elastic and
absorbing characteristics of rocks in their natural occurrence
by methods of seismic acousties. Izv, AN SSSR, ser. geofiz.,
No. 6, 195k,

A brief description is given of the physical bases of a
method, apparatus, and technique developed by the author for
making observations to determine th e elastic and absorbing
characteristics of rocks in their natural occurrence. The
mebhod is hased on the study of the nature of proparatfon in
rocksg of elastic, stationary sinusoidal vjbrat*ons with
frequencies of 50-100 %o BOOQ-AOOO.cycles per secondy excited
by electromagnetic or plezoelsctric vibrators with a ldy.

. input. By means of the given method, it iévposéible to .
determine the phase velocities .of ﬁhe‘prspagation of slastic
stationary sinusoidal vibrations and the values of the |
amplitude coefficients of absorptian of these vibrations in
.rocks during observatlon on\the earth's surfaee and in under-
excavations.. '

Vs 1. Keylis-Borok: Surface waveés in é layer lying on
an elasgtic semispacea Izv. AW SSSR, ser. geofiz., o 2, 1951.

in examinatxon is made of certain chardeteristics of

surface v1bratlons caused>by a sinus01dallyjconcentrated for e
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elastic semispace.

Calculation is made of the dispersion and frequency
characteristics of the layer correésponding to the averaged
earth!s c¢rust. An analysis is made of certain experimental data
of the surfaces of seigmic waves; the nature of so-called
iiiiiig’and pseudoéixﬂxxiz seismic waves. 4

V., I+ Heylis-Borok. Zquation of frequencies of a multi-
layer elastic medium. ~ DAN SSSR, wol. IXXXVIT; Ne., 1, 1952,

The work examines the equation of frequencigs for an
n-layer semispace-~elastic system consisting of a random number
of n plane~parallel layers and a semispace f£illed with & homo-~
geneous isotropic medium, 'Dispiacements and normal stresses--are
continuous functions of the coordinates(rigid contact);
on the boundary of the system under consideration, the stresses
are equal to zero.

V. I+Keylis-Borok. Problem of the frequency characteristiecs
of a layer lying on semispace as a function of the depth of
the source. Tr. Geofiz. in-ta AN 8SSR, No. 16(143), 1952,

The work examines the sinusoidal surface vibrations of a
layer lying on a semispace and rigidly commected with it along
the boundary plane, The medium in the lay er and in the semi-~
space is considered as-hamogeneous, igotropic, and ideally

- elaspic. The source of tpe vibrations is a concentrated force
applied to the boundary between the layer and the.semispaee
and directed perpendicularly to this boundary. Gélculations

are made of the freguency characteristics for an averaged

earth’s crust and for a layer of alluvia on grdanite. The
resplts can be utilized in thes tudy of surface waves an&
microseisms of deep origin. '

Vs Ia Keylis%Borok. Froblem of the propagatlmn of %t&tlonary
vibrations in a layer lying bebween Lwo aemispages. Tr.
Geofiz. in-~ba AN SSSR,»HO. 20(147); 19533 A

An examination is rade of sinusoidal vibrations caused by

4 point sourtée intan ideally elastic me&inm congisting of &

layer lying between two semispaces.

<63
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It is established that the maiﬂ portion of the displacément

at a distance frdm'the gource is comprised of waves of a

special types Certain characteristics of these waves have been

o

Y
23

jnvestigabeds

a5

V.I.Keylig~-Borok. Proﬁlem of resonant characteristics of

%

AR

Ty
% 3

interference waveé in a layer; 7y, Geofiz. in-ta AN SSSR,
Nou 22(149), 195ke |

Mn cxanlnation is made of the resonant characteristics of
sinusoidal interference waves of the type of Heimark wave,
caused by & conter of expansion»gcompresoion in a layer lying
petween tWO semigpaces. »

Ve I. Keylls-Borok. Propagation of vibrations in a multi-
iayer semispace. DAN SSSR, vol. X0V, No. kL, 1954, !

On the basis qf results obtained in the solution of the
posed problem, the characteristics of interference waves
are established.

1, P. Kosminskaya. Interference of seismic waves
caused by a harmonic source. Izv. AN SSSR, ser. geofiz.,
Nos Ly 1952

An investigation was nade of the form of a year~-graph of
the phases and amplitude curve of an interfevence seismic
vibratién registered in the case of a narmonic source as a
function of th e basic parameters(velocit¥es and anplitudes
of the compenents sExT waves). Signs are jdentified- from
which it is pogsible to esbablish the existence of interference
phenomenad on the observed ourvess

A graphical method is propoaed for plotiing year-graphs of
the phases and amplitudes of eurves of a complex harwmonie
vibration for any number of component waves and randon laws
_of the vaéiation of thelr ampl;tudes and velocity.

I. P. Kosminskaya. pmplitude curves and year-graphs
of thephasss of seismic waves caused by gcéggrce 34
expansion in a homogeneous, 1dea11y~e1ast1c, ke llmxtless
gpaces. Izv. AN S8SR, ser. geofiz., Ho. 6, 1952.

Ampliﬁude eurves are shown and yéar-grapls of the ph ases

of anas of displacemenbs caused by arpqlnt{nar on_b—and
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geneous, ideally elastic space. The main régularities noted for
yeap-graphs of the phases and the amplitude curves of waves caused

by a harmonic source are, in the main, valid for waves caused by

an impulse -source which excites quasi-sinusoidal vibrations.

I. P. Kosﬁinskaya} Amplitude curves and y ear-graph s of the

phases of waves caused by a harmonically concentrated force in a
h omogeneous, ideaily elastic space. Tr. Geofiz., in-ta AN
S8SSR, No. 30(157), 1955.

An analysis is given of the form of amplitude curves and

yeér-graphs'of the phases of a complex vibration occurring in a

* homogeneous, ideally elastic space in the caseof action of a
harmonically concentrated force. Graphs are shown of the
corresponding curves for longitudinal and transverse profiles.

I. P. Kosminskaya. Methods of analysis of amplitude curves
and year-graphs of the phases of complex harmonic waves. Tr.

Geofiz. in-ta AN SSSR, No. 30(157), 1955.

Methods are described for determining the amplitude curves
and year-graphs of the phases of the simple seismic waves from
the corresponding graphs of complex harmonic vibrations. The %
method of envelopes was used to determine the amplitudes of é
simple waves. The year-graphs of simple waves are determined by ;
three methods: from a transparent sheet of th e year graphs, %
from the points of intersection of the amplitude curves of a 3
complex and dominating waves, and from the magnitude of the }
interval between the like extremes of the amplitude curve of tﬁe » i
complek wave.

I. P. Kosminskayas Amplitude curves and year-graphs of the J
phases.of'seismic waves on a;free boundary of semispace. Izv.
AN.SSSR, ser. geofiz., No. 1, 1956. oo . %

Year-graphs of phases are shown and amplitude curves of ‘waves - }
caused by a coﬁcentréted‘hafmonic force during excitation and
reglstratlon on a free" boundary of a homogen eous, 1sotropic

semispac In the case of an_ideally elastic medium, the

‘ domlnaulng wave at a distance of r"ﬁp Zp is th e length of the

longitudlnal wave) is the Ralelgh wave. In‘%hé‘case>of the.

L
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are the dominating waves in different pgints of the free surface.

The transverse waves in the case of a free surface are not

‘dominating.

G. S. Markhasev. Head vaves in clastic media with a plane
boundary. Prikl, matematika i mekhanika(Applied Mathematics and
Hechanics), vol. XIX, No. 2, 1955. ' ;‘

An examination is made of two infinite elastic media z>0 \
and 240 which are in. contact along the plane 2z=0. At a disﬁance »
xit 2% from the boundary in the first(upﬁer)‘medium, a point y
source is in action. i

The problem of the propagation of elastic vibrations is ’
sélved by the method of funcbtional invariant solutions of v. M.

Smirnov and 5. M. Sobolev.

F. I. Monakhovs Problem of the direction of wvibration of
the soil during an earthquake., Tr. Geofiz. in-ta AN SSSR,

No, 16(143), 1952, ?

The paper presents data of observations regarding the
direction of horigzontal vibrations of the soil during weak earth-
quakes and an analysis of the results is given. The
investigations were conducted on the basis of instrument data.,

Phe observations have shown that during weak earthquakes
at distancesof several tens of kilometers from the epicenter, the
movement of particlesof the soll in a horizonéal plane can take
place along one stfaight line, along two main straightvlines, and
a;ong_rather complex curves. The direétion of the vibration of

. the s0il depends on the structure of the upper ymrekizix \
1 portions of the earth's crust and on the direction of the forces
é ‘ in the center.

Fi I.Monakhov. -ingles of exit of longitudigal‘seismic waves
in the distvict of South Sakhalinsk., Trs Geéofiw. in-ta AN SSSR,
Hos. 36(163), 1956+ | ' |

The paper centains the results of experimental pbservatieﬁs
of the angles of exit of ipngitudihai selsinfe waves in the -
i distrigt of South S8akhalinsk from data ‘of ﬁhe.SQuth Saﬁhaiinsk

seismie stabion. » . . | |

T, I.Obloginay - Dyramic Gharacteristies of -diffracted.

‘waves, Iavi AN SSSR

e et
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The characteristics of seigmigmgaves in the case of .
ynanic
diffraction are examined from the point or view, On the basis

of a solution of a plane and a three-dimensional problems of

the diffractién of elastic waves from the edge of rigidly fixed
" rectilinear cross section, determinations were pade of the
dynamic¢ year-graphs and theoretical seismograms of the diffraqted
vaves., It is shown &k how the nature of entry, amplitude,
and predominant periocd of the impulse wave vary as a result of
diffraction.
“A. Yeg. Ostrovekiy. Long-period vibrations during earthquakes
Byull. Soveta po seysmologii, No. 1, 1955,
Certain methodical characteristics of the registration of
long~period vibrations are presented and the apraratus used for
, this purpose is described. Varicus earthquakes were recorded in
Garm and Ashkhabad by means of seismic slope meters. I;dividual

selsmograms indicate the possibility of the existence of long~

period vibrations which precede and accompany the main

vibrations. However, individual records do not yet permit
pogitive

make conclusions and, for this reason, it is necessary to

expand the observations by means of seismic slo;L neters.

G, I. Petrashen and XK. I, Ogurtsov. Dynamic problems of
the theory of elastieity, part 1. Uch. zap., Leningr. zos.
Whi-ta(LCoU), ser. métemf(Sciﬁ Meﬁgirs,.Leningrad State Univ.,
athegat, Series), No. 149, issue 24, 1951, o

o This number of scientific memoirs is the first of % series
_of numbers dealing with the dynamic problems of the theory of
elasticity, which were solved during recent years in the
Leningrad State University. All the papers in these numbers
. fall within the commumity of methods for the Solution of
probloms and_éléé"methods of in%estigéting:sélutions,‘under»
taken wiph the purpose of obbaining physical‘resulte. The

basis of all the investigations is the method of the incomplete

separation of variables; which was originated and developed by

the Leningrad State University. ‘The method referred to made it
. “67-’ W ~ - . .
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poesible to siwmplify substantially the solution of many

problems previously examined by other authors and also made it

possible to make an investigation of the solutions. of-various
other problems which previously eould not be solved in a

satisfactory manner.
G. I, Petrashen. Propagation of elastic waves in

YT e

lamellar-isotropic media divided by parallel planes(Dynamic
problems of the theory of elasticity, part II). Uch. zap.

YBES

£

LGU, ser. matem., No. 162, issue 26, 1952.

2

The woerk presents the laws of propagation of waves in

lamellar-isotropic elastic systems limited by parallel planes.

AR

‘;Ti'%fv 32

The problems are formulated in terms of the mathématical theory
of elasticity, while their exact solutions are attained by the

method of incomplete division of the variables,

Ay

Investigations of the solutions are conducted by means

SRSy

of the method of the stationary phase which makes it possible

:%G

s
S8

to study the propagating waves in wide regions of the wave field.

S

Morecver, only those waves which follow in their propagation
the laws of geometric seismies were subjeected to quantitaitve
evaluations.

All the problems being exawined are only first subjected to
an analytical inveseigation. The methods developed in the
work can be successfully applied also in other fields of A

maﬁhematical and theoretical physies.,

Y BT T AR
=5

953

G. I. Petrashen, N. S, Smirnova, G. I. Makarov, and B. Ya.

PR

B

Gel'chinskiy. Propagation of waves in media gontaining
division -
. spherical or cylindrical boundaries(Dynamic problems of the

theory of elasticiﬁy, part III). Uch, zap. LGU, ser. pat e,
Mo 170, 133\19 27! 95 . : .

g

G

Sh

The present issue of sclentific memoirs is the third of

o

numbers dealing with the dynamic. problems of the theory of

3 £ }
s S

elasticity as seolved in the LGU.

The published papers present effective methods of the study

of the laws of propagation of waves in medis containlng

spherical and cylindrical division boundaries; the application of

these methods is far from being exhausted by t e field of the
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dynamic theory of elasticity. The results of the works dealing
with the very important and slightly studied division of non~

stationary problems of mathemasical physics h ave greab

4

RS

scmentific significance.
G. I. Petrashen and V. A Yepal'skiy. Certain interference

o

ST

- phenomena in media containing plane-parallel layerse. Izv. AN

<

sy

ZRIEE

B

SSSR, ser. geofiz., No. 9, 1956.
sn examination is made of problems of the propagation of

transverse waves-of the type SH in two- and three- layer media

DR

with plane~parallel division boundaries and containing 51 a

R

thin layer. TIxact formulas are obtained for wave fields and the
directions of investigations with the purpese of obtaining,

physical results are discussed.

SR

Tu. V. Riznichenko. Determination of elements of

)

occurrence of refracting boundary on the agsumption that it is

i ‘,ﬁ")’:"w?@l 2

plane only in the field of reception of seismic waves, I13zv.
AN SSSR, ser. geofiz., No. 3, 1951.

A discussion is presented of the possibility of a
gquantitative interpretation of the sbservations of refracted
seismic waves when the structure of the medium on the path from
the sources of the vibrations to the field of recepbion is
distinguished by great complexity. No assumptions are made
pegarding the structure of the medium on this path. Tt is only
admitved that in the field of reception, the refracting
boundary is plane and the bouqdary velocity and velocity in the
coveringlmedium are constant, Under these conditions,
determinatioﬁ is made of the angle and direction of fall of the
boundary in this region. ‘ o ~ '

A general discussion is given of the different variants of

SR T R R I e LS

the problem agd#a’compleﬁe solution is-given for the case when

R R

_ the number of observations is.equal £o twos
Yu. V. Rizniéhenka. Joint proceéssing of varlousA
observatlons of head seismic waves. Izv. AN .SSSR, ser. geofiz.,
No. 1; 1952,

An . examination is made of dlrect and revérse - problems of -

IR

¢ Decla f d I ARy e e R = SEXGERD
ssified in Part Sanitized Copy Approved for Release 2013/02/14 CIA RDP81 O1043R001700010007 1




7 !
Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1

geometric selsmics’ of the head refracted waves caused by one or
. several sources in order to determine the seismic velocities and

elements of occurrence of the refracting platform; moreover,

no assumptions are introduced regarding the structure of the

uwedium. out side the field of reception of the vibrations.

The proposed methods of interpretation of the seimsic
observations can find application in the solution of certain
surveying problems and also in deep sounding of the earth's
crust by means of distant explosions and in rocesging data
obtained by the correlation methods of reglistering waves from
"close" natural earthquakes,

Yu. V. Riznichenko. Miniaturization of seismic phenomena,
Vestn. AN SSSR, No. 5, 1952,

The goals of miniaturization of seismic pheﬂoﬁena are
reported. A brief characterization is given of work in
miniaturization of seismic w#ves, as carried out in the
Geophysical Institute of the Academy of Sciences USSR,

Yu. V. Riznichenko. Determination of the fields of
Iintensity of seismic waves. Izv. AN 58SR, ser. geofiz.,,

No.1l, 1954,

In the region near the front of the wave, the energy
of the vibrations propagates along the ravs. Its course is
analogous to an irrctational coursé-of an incompressible
vliquid. In connection with this analogy, the problem of the

determination of the intensity of seismic waves within the

medium is formiiated, if the year-graphs and intensities of _
the vibrations(or amplitudes of displacements) on the
surface are given. A methed of solving this problem,is'
proposed« '

Yu. V. Riznichenko, B. N. Ivakin, and V., R. Bugrov.
Miniaturization of seismic waves. Izv. AN SSSR, ser.
geofizi, No. 5, 1951, ‘ | |

An examination is made of the possibility o?ﬁdifferenﬁ
methods of ,study of wave phenomena mnder laboeratory condztions
for the m_niaturization of seismic¢ waves applieable to problems

of selsmic urveying and the .study of.-earthquakes,

Descrlptlons are given ﬁgrimgnﬁalﬁinv§3tigatioﬁslf:‘
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development of a method based on the utilization of elastie
vibations primarily of ultrasonic¢ frequency.
The developed method makes it poss{ble to obtain in the

laboratory seismograms similar to those which are obtélned in

the field during selsmic surveying by the method of refracted

waves and which can be obtained by means of multi~canal

S R AT

recording of the waves of earthquakes.

L5,

Yu. V. Riznichenko, B. N. Ivakin, and V., R. Bugrov.

3%
B

s

Miniaturization of seismic waves by means of ultrasonic

K

impulses. Izv. AN SSSR, ser, geofiz., No. 3, 1952.

8
4

Z2

T

25

A description is given of an ultrasonic installation for
the miniaturization of seismic waves,applicable to problems

of seismic surveying and the study of earthquakes. Ixamples are

R

glven of work with this installation: miniaburization of the
two~-dimensional Lamb problem of the propagation of waves in a
solld elastic semispace; miniaturization of the three~
dimensional problem of the propagation of head refracted waves
connected by thin layers; determination of the elastic
characteristics of solid and loose rocks(in partieular,
measurement of the veloclties of propagation of longitudinal %
waves in these rocks) on specimens of small dimensions and
random shape,
Yu. V. Riznichenko, B, N. Ivakin, and V. R. Bugrov.
Impulse ultrasonic seismoscope. Izv. AN SSSR, ger, gebfiz.,
Ho. 1, 1953,
An instrument is deseribed for the miniaturization of
-selsmic waves cbserved in seismic surveying and in the study of

earthquakes.

e Lt Gy AT
SR

Ye. F. Savarenskiy. Angles of exit of seismie radiatian

TR

o

and certain related problems. Tr, Geofiz, in-ta AN SSSR,

This present work deals with the methods of direct

0

e

= ‘:%;»'

measurement of the angle of exit of seismic fadiatiqn; in

investigation is made of the method of detefmining>the angle

of exit from obseérved displacements ih the vertieal and .
“horizontal components. The method Was : flrst uged by Golitsyn,
~ But during Lhe past $imé, the soluti ﬁ o ‘

[l Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1



Declassmed in Part - Sanltlzed Copy Approved for Release 2013/02/14 CIA- RDP81 01043ROO1700010007 1

advanced by any one. Much has been done anew: An evaluasion is
given of the malaajustment of the imstruments on the measured
anglé of exit. 4n investigation is made of the influence of

the layers of the earth's orust. Practical instructions are
developed for measuring the angle of exit, ‘A differential method
is proposed for measuring the angle of exit, based on the

study of the difference in times of epproach of the waves to

two seismic stations clese to each other.

Ge Ao Skuridine. Approximate solution of the problem of

diffraction of a plane elastic wave relative to a slit., Iav.
AN SSS8R, ser. geofiz., No. 1, 1955.
" An approximate solution is given of the problem of

diffraction of a plane longi;udiﬁal wave relative to a slit

B T L O SV I R P ot Al il St R

by means of the principle of Huygens-Kirchoff for the equations
of elastlcitys, The resulting formulas make it possible to give
a quantitative analysis of the diffraction field., The
calculations are illustrated with numerous grarphs.

G. As Skuridin., Jumps in discontinuous solutions of
dynamic equations of the theory of elasticity. Iav. AN
SSSR, ser. geofiz., Ne. 6, 1956,

A justification is given for the asymptotic method of
solving dynami¢ problems of the theory of elasticity by means

of an examination of discontinuous solutions of the equations
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of elastieity. It isshown that, on the front’' of the wave, the
dlfferentval equations for the jumps of the discontinuities of

" the field of displacements of the longitudinal and transverse
waves coincide-withAthe differential eQuations‘for the amplitudes
of the corresponding approximaﬁe solutions. The resulting
differential equations for thHe “jumps of the discontvnuity make
it possible to pass to a, solution of the marginal dynamic
problems in thelqaee of homogeneous as well heterogeneous medium.

N. V. Tsareva. Propagation of elastic waves in sand. Izv.
AV SSSR, ser. geofiz., No. 9, 1956. ‘

g e e AR A T EA S R st e R AR L

4 method ie priesented and‘the results of an investigation

of the pfoﬁagation of elastic waves.in gand and the vélocity of

=72
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. propagation as a function of the pressure, direction of
propagation of the waves with respect to the direction of the
applied pressure, and grain size of the sand.

0. G, Shamina. Frequency analysis of selsmic vibrations.

Izv. AN SSSR, ser. wales, No. 8, 1956.

A description is given of the apparatus an& the procedure
developed for the frequency analysis ¥ of seisnic vibfations_
by means of a harmonic analyzer. - The apparatus and procedure
are intended for the analvsis of vibrations occurring during the-
destruction of rocks and can be ubtilized also for the analysis
of vibrations.registered in the study of the structure of the
earth's crust by seismic methods, First, an gxamination is
‘madeof the requirements'of the accuracy of analysis of the
impuisex and of theé analyzing apparatus. IExamples are given of
the frequency analysls of impulses in the form of sections of
a sinusoid, damping sinusold, and short imuplse.

SEISMIC APPARATUS

Ls I. Bokanenko. Determination of frequency and phase
characteristics of electrodynamic seismic receivers by means
of =mypogxedxiwy additional exeiting coils, Tzv. AN 38SR,
ser. geofiz.,No, 7, 1956,

The justification and description are given of a method
for determinzng the frequency and phaue characterlstxcs of

‘Aelectrodynamlc seismle receivers; kmmmd the method is based
on the utilization in the seismic receiver of an additional
exciting coil mechanically and rigidly conﬁected with the
movable system of the instrument. It is shown that, during
the excitation of thehéeismic receiver by means of an
additional c¢oil, the determinable frequency and phase
chardeteristics of the seismic receiver do not practically
deﬁend on the conditions of its installat;on.

Be Te Bonchko%skiy and S. Namsaray} “Accuracy of readings
of siope mebers. Tr. Geofiz, inwta AN,SSSR,.NQy 22(149)y 1954,

 On the basis of an analysis of the'readings of sSeveral
:xmxsi;g*xgﬂ&gkiished slcpe mebers, the paper rakes the

conclu510n that . w73
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conclusion that the slope meter is a rather accurate instrument
which makes it possible %o measure slopes with an accuracy of
1up to 0.16 of an arc. At the same time, this confirms the

fact of possible difference in the slopes at two adjacent éoihts
of measurement.

Ye. S. Borisevich. Registering instruments for seismic
stations. Tr, Geofiz. in~ta AN SSSR, No. 14(14l), 1952,

The paper describes registering instrument sfarxEeinnks
installed at’the given time at fixed seismic stations and
also certain new models.produced aaAéxpérimental types.
Kinematic systems are given of instrumeonts and drawings
which explain their,arrangement and.principle of aection
of the mechanisms. '

Ye. S, Borisevich. Gear box for registering
instruments. 7Tr. Geofiz. in-ta AN S5SR, ser. geofiz.,

No. 20(147), 1953,

Descriptions are given of the principal systems of gear
boxes for regigbering instruments; these were developed by
the author., The simplicity of the mechanism and the
reliability in operation, as checked during use for several
years, makes it possible to recommend it for application in
different instruments.. At the present time, such a gear bhox

is ﬁsed'in many experimental and mass=-produced magheto~ '

electric oscillographs developed in the Gecphysical
Institute Acad. Sci. USSR. ’
fe. S+ Borlsevieh. Oscilllograph of a movable seis¢ic
station(0MSS)s Tr. Geofiz. in-ta AN SS8SR, No. 29(156), 1955,
A description is givén of a lé—canal magnetoelectric .
oscillograph developed in the Geophysiecal Institute in 1950 for
an experimental movable seismic station. This‘osgillograph
utilizes for the first time & load drive which assures
opération of the belt~drawvn mechanism and also a block of
'gaivanomeﬁers with a common permanent.magnet'made'of tpe
alloy "magniko.™. Regisﬁration is accomplished oQ a film at

speeds of 2 and 25 mm/sec. Electric feed of the oseillograph

is rediiced o & minimum and does not requiré cumbérsome

Declassified in Part - Sanitized Copy Approved for Release 2013/02/14: CIA-RDP81-01043R001700010007-1



Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1

movable B¥3kimn seismic station, was utilized during several
fiel& seasong and showed satisfactory operational % results.
Ye. S. Borisevich. Magnetoelectric oscillograph OSB-1l.
Tr,; Geofizm. in-pa AN SSSR, MNo. 29(156), 1955.
The-paper describes a new model of a portable, multi~
canal magnetoelectirce oseillograph developed in the Geo~
physical Institute and intended for prolonged registration

YR T SRR T g A3 L e s -

of slow processes.

The oscillbgraph is equipped with low-frequency
galvanometers of high sensitivity with electromagnetie
damping. Rééistrétion is accomplished on a simall drum covered

‘with photo-paper, which rotates un;formly and is displaced

TSN LN IS 5

uniformly along the axis by means of a spring drive., The
speed of rotation of the drum and the speed of its
longitudinal displacement can vary within definite limits,
The oscillograph 03B~1 i1s quite economical, both from
the viewpoint of consumption of photographic paper as well

elecbric current being consumed.

K
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Ye. S. Borisevich. Simplified oscillograph UQ-~9, Tr.
Geofig. in-ta AN SSSR, No. 29{(156), 1955,
The paper describes the portable, nine~canal simplified
oscillograph U0-9 for geophysical investigations. ,
Registration is accomplished:on photographic paper 12 cm
wide at a speed of 0.25 to 4 mm/sec. Rewinding of the photo-
pa?er is accoﬁplished.nct by an electric motor but by a spring ‘
drive with a movement regulator which frees the circuit of
the oscillograph from electrical disturbances. Feediag of the
1n§trume§t during field inveé;igations-does'not require cumbersonme
batteries because the input does not exceed 5 watts. The
oscillograph can function contlnuously for over 5 hours.
Yes Se Barisevieh. New mirror galvanometers for magneto- ,
electric OSQillographsn Trs Geofiz. in-ta AN SSSR, No. 2?(156),"
- 19554 ‘
The paper describes a new design of mirrqr galvanometers of
the Gé type deﬁéleﬁed by the author in th e'Géophysical
'Inatitute Aead. Seis USSR and used in new mod 1s. of magneto-

Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1



Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1

R g 7

"and on a large scale.
The characteiistics are given of the different variants of

the type GB galvanometers, which were checked under operating ’

conditions., A déscription is also given of & magnetic system
with a permanent magnet made of "magniko" alloy in which these
galvanometers are mounted.

L. S. Veytsman. Selection of distances between

e

seismogrpahs during groupings in order to reduce the background
of disturbances. Izv. AN BSSR, ser, geofiz., No, 6, 1952.
The problem is examined of the selection of distances
grouping
bebween the seismographs during mxxsobmg in order to increase
the effective sensitivity of the apparatus in the presence of
exdrannes micrdseisms of wind origiﬁ. - A description is given
and also the results of experiments on the selection of
working distances between the seismographs in the group and
also an evaluation of the effect of grouping, It is
recommended that the digbances be selected from the
indication of the loss of phase correlation on the records
of the microseisms by the individual instruments of the
groups The experiments were conducted in Tyan-~Shan by a
seismic station which operati®d on the principle of deep

sounding.

e s v S S A R D R e T P S R T R A B

Ye. V. Ventskevich, I.P.Pasechnik, and N. Ye.
Fedoseyenko., Application of a lagging d9vélppment_in the
registration of seismie vibrations: Izv. AN SSSR, ser. geofiz.,
No. 5, 1956,

A descripbion B given of a method and apparatus for multi~
canaghgggzstrétion of seismic #ibrations,the tine of arrival
of which is unknown befovehand; moreover, the speéd of the
development can be reduced to 50 mm/sec. The method is based on
the}application in the registers of a lagging development which
is automatically included at the moment of arrival of the first

impulse of the vibrations in the seismograrh.

Ge Ae Gamburtéev* High frequency seismometry. DAN S8SR,
vol. XXXVIII, No. 5, 1953, ' ‘
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An examination is made of the problem of<bhe"a§ﬁliéation

of high-frequency narrow-band -filtration in seismology{;

The significance of the development of methods of high-

frequency seismometry is pointed out.

G. A. Camburtsev. Two systems of operation of
horizontal pendulums. Izv. AN SSSR, ser. geofiz., No. 3, 1953.

It is shown .that, for a gravitation~astatic torsion
pendulum, bwo systems of 6peraticn'exist, which differ
consideraﬁly with respect to‘the magﬁitude of the attainable
maximumAperiod and, consquently,Athe senéitivity to slopes.
In order to make possible operation in a more advanatageous
system, it is nocessary for the position of equilibrium of
the system with the simultaneous action of the gravitation and
elastic forces to be the same as during the action of only ‘
two elastiec forces, 1. e., it is necessary for the supporting
thread to be in a torsion~-free condition. Twisting of the
system for small fractions of a degree leads already to a

sharp drop in the sensitivity.

G. A. Gamburtsev. New methods and apparatus for the
registration of selsmic phenomena. Tr. Geofiz. in-ta
AN SSSR, No. 25{152), 195k.

It is pointed that it is possible'and expedient to register

natural seismic phenomena in searching for forerunners of

T S O D

o ORI

earﬁhquakes>at'¢on5iderably higher and lower frequencies than is
éustsﬁapy in seismology. It is pointed out tﬁa@xit is

‘expedient to utilize in the study of regional seismism the

S s

ey

= ‘,-'mz,«»,a'y

correlation rrinciples-of the registration of seismic wgves’as
develﬁped in seismic'surVeying4: -

Gs As Gambuftéer Optical seismic slope meters. Tav. AN
SSSR, ser,'geofiz., No. ky 195k

The theory is presented of new-type instruments--optical

geismic slope meters inﬁendgd.fof‘necarding sloW‘vibrationé‘of
the earth's crust in the given range of freguencies, in

particular: for the registration of long-peridd seismic waves;

=77
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\

‘the poBsibvility of obtaining a very high sensitivity by means
of "doﬁble“ seismic slope meters is peinted out.

G. A. Camburtsev and Ye. N. Galtperin. Procedure éf the
correlation method for the study of eaxthguskes.

SSSR,. ser. geofiz., Ho. 1, 195k.

A description is given of two modifications of the
correlation method for the study of earthquakes{CHSE)
as applicable to the problem of the inventigation of the
territorial distribution of the centers of local, very weak
hlgh-?requency seismic jolts.

The problems of the apparatus, procedure of field
obgservations, and interpretation of their results are
examined,

G. A. CGamburtsev and Ye. I. Gal'perin. Azimuth geismic
observations with sloping selsmographs. Izv. AN SSSR,
sers geofiz., No. 2, 1954.

A deseription is given of the procedure of observations of
earthquakes by means of an azlimuth imstallation wish
sloping seismographs. The advanatages of installations of
this type in comparison with agimuth installations with
horizontal and one vertleal seismographs are shovn, Examples'
ave shown of the registration and determination of the
directlon of the vector of displacement: of the »=x ground for
local earthquakes in the Pamir area in 1953.-

Ke Ko Zapol!skiy, Ye. 1. Gal?perin, and Ye. S.
Borisevich. Experi&ental movable low~frequency seisﬁic
station. Tr. Geofiz. in-ta AN 895, No. 29(156), 1955,

4 description is given of an apparatus set developed for
the s tudy oL the possibility of multi~cana1 reglstration of
‘close earthquakes within the—frequncv rvange of 1 Lo 25

killoecycles.

qn'?su
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D, P. Kirnos. Certain problems of instrument seismology.
Tr. Geofiz. in-ta AN SSSR, No. 27(154), 1955.

The present work is a generaliszation of the results of
investigations by the author, connected with the development
of various new systems of seismic instruments intended ch iefly
for eouipping seismic stations.

This work presents the problems of the theory and
justification of methods of calculation and design of seismic
instruments with direct and galvanometric registation and
which are the most perfect for stationary observations, The

general .
presentation of these problems is illustrated with a
description of the elements of calculation and design, methaods
of determination of tﬁe constants, and results of tests of

-three new systems of selsmographs developed by the author in
comnection with the reorganization of the seismic service of
the USSR.

I. L. Nersesov. Signal instrument of strong, close
earthquakes. Tr. Geofiz. in-ta AN SSSR, No. 21(148), 1953.

The paper describes the system of a contact signal
instrument of strong earthquakes.

1. Le Nersesov. The coupling coefficient of seilsmograph~-~
galvanometer, Tr. Geofiz. in-ta AN SSSR, No. 36(163), 1956,

The paper examines the problem of the 1nfluence of the
coupling coefficient on the systen seismoaranh«-galvanometera
It is showm that the existence of a coupling between the galvanoQ
meter and the seismograph requires, during identification of
of the'instrumgﬁt constants, to identify also the coupling
coefficient of the latter. ’

( I; P, Pasechnik, Procedure of experinmental study of
resonance phenomena in thé oscillating system ground--
seismograph. Izv, AN SS5R, ser. geofiz., No, 1, 1952.

A deseription is given of a developed and in«praétige
applied proqeduré fo: the experimental study of resonaﬁce pheno=
mena in & -mechanical oscillatiﬁg system which is formed by the

_ground and the Selsmograph installed on its surface. A
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Examples are shown of observed frequency and phase resoance
curves and of records of natural vibrations of the system

ground~~seismograph as obtained in different seismolog;cal

conditions.
I. P. Pasechnik. Results of an experimental study of
resonance phenomena in the vibrating system ground~-

seismograph, Izv., AN SSSR, ser. geofiz., HNo. 3, 1952.

PRy

ik

Resylts are presented of an experimental study of the

characteristics of the vibrating system ground—~seiswogréph as

DR

‘JE-?({:‘!%‘SI

a function of its parameters: velocity of PEBYHMaEE

R

propagation of longitudinal waves in the ground and density éf
the ground,.weight'and ares of base of the seismograph. Daﬁa
are shown of the influence of different methods of installation
of seismographs on the resonance characteristics of the system
ground--seismograph. The influence of resonance in the
system on the nature of seismic methods is shown. For
different surface conditions, methods of-installation of
seismographs are pointed out for which the resonance
phenomena are absent or a expressed slightly.

I. P. Pasechnik. Azimuth four-component installation
with sloping seismographs. Izv. AN SSSR, ser. geofiz.,
No.3, 1956, ‘

A description is given of an agimuth four-component

installatvion with sloping seismbgyaphs, intended for the

registarion of logal earthquakes. The installation was
employed in_tbe work in the Khaitsk epieenter'sone of the
Garm oblast. The advantages are shown of records-ﬁf.fou;f
component ingtallations with sloping seismographs in
comparison with records obtained ab ordinary, three=
component installations with two horizontal seiamographs
and one vertical.

V. He Solov'yev. -Phepoelec£rie signal instrument of
strong earthquakes, Tr. Geofiz, in-ta AN SSSR, No. 30(157),
19554 ' ’

Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1



.

Declassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1

The paper describes an instrument which is installed at a
seismic station and is intended for notifying the staff of the
station about an earthquake that is paking: place and also for
including, for sufficiently large amplitudes, of an additional
battery of illuminating lamps and reduce the sensitivity of
the seismographs.

¥, I. Subbotin and I. L. Nersesovs Fluxometric slope
meter. Tr. Geofiz. in-ta AN SSSR, No. 30(157], 1955.

The work contains the theoretical justification and the
resulte of an experimmntal check of the fluxometric method of
measuring short-period slopes of the earth's surface.
Investigations of the fluxometric slope meter show that such
an instrument is suitable for recording 7 short™ slopes of
the earth'ss urface, 4

Ne Yeo Fedoseyenkq. A portable high-frequency station
for parameter measurements. Isv, AN S8SR, sers geofiz.,

No. 7, 1956.

A description is given of an &~canal portable high-
frequency seismic station for parameter measurement of
velocities on small bases, fitted for operation both on the
surface of the earth as well as underground.

D, A.Kharin. Quality of vibration measuring
ingtruments with mechanical and optieal methods of
rogistravion. fr. Geofiz. fn~ta AN SSSR, No. Li(14l), 1952.

‘The paper presents the results of laboratory
investigations of vibration measufing apparatus with direct
methods of registeation. On the basis of the results obtained,
an evaluation is given of the quality of vibrographs of
different -systemss

He V;-Shebalin. Expeérience in instrument observations

at the central seismic station ﬁMbsccw.“ Tr. Géofiz. in-ta
AN SSSR, Mo 30(157), 1955, '

The' paper examznes the methods of inecreasing the

~ageuracy of instrument selsmic obwervations‘ It is shown

that in ueismographs of the géneral type, in;the case of
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direct (without shunts) contact of the pendulum with the
galvanomeber, one connot ignore the influence of the contact.
Distortions of the frequency characteristics, caused bj the
influence of the contact, are easily eliminated by the
proper selection of the damping of the pendulum.

A new method is proposed for determining the normal
magnification of siesmographs of the general type. AH
automatlic system is deseribed which is activated by the
aignal instrument of strong. earthquaikes and which assures
preservation of the record in case of large amplitudes of
vibrationsg.

‘ AICROSELSHS. TSUNAML

'F. I. Monakhov . croseismic method of tracking sea
storms. Vestn. AN SSS5R, No. 9y 1955,

The principle of a microselismic method of tracking sea
ghorms is described and its advantages over methods of the
hydromeﬁeorological service, which use privarily meteorological
observations on land.

An example is given which illustrates the basic
soncepts of the nicroseismic method.

Fe I. Monakhov. Characterization of the sources of storm
microseisms. Izv. AN SS8SR, ser. geofiz., No. &, 1956,

The variation of the intensity of microseisms at the
seiémic stations of theFar East during the passage of cyclones
over the far-eastern s¢as ahd the northrwesternvportion of the
Pacific Ocean is examined. It is shown that the &omindting
microseisms are excited near the.tfajectoriesiof the cyclones.

#. I. Honakhov and V..B. Baryshnikov, Froblem of the
sources of microseismié vibrétibns, Meteorologiya 1

idrologiya(ﬁeneorology and Hydrology), No. I, 1956,
Results are given of an analysls of microselsnic records

during the passage of two eoyclones: 2627 September. 1954 and

9=10 January 1955+ The cited obServations point out 2 lag of

the source of stérm = microseisus from-the center of the

cyclones

Decl : - -
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Ye. F. Savarenskiy, Gu A Proskuryakova, and V. S.
Tsirel-Sprintsson. -Relatiénsﬁip betweon microseismic.
vibrations and the position of cyelones over oceans. KpwmsknTapty

 Meteorologiya i Gidrologiya, No. 6, 1955. .

A dgterminatiph was made of the direction on the source of
microseisms from a sbétion established in the Crimea and near
Leningrad. A method was used which is based on the _
‘measurement of the time differenccx of the appearance of the
same phase of vibrations on three'seismographs situated ‘at the
vertexes of a triangle. )

P. La Bezrukov. Ceftain probleﬁs of~sediment fgrmatiop in
the Kurile-xamchatka,depreSsién. Byull. Soveta po seysmologii,
No. 2; 1956.

Results are presented of compiex oceanograph _ic and
geological investigations conducted during 1949-1953 by the
Institute of Oceanology Acad. Sci. USSR on the expeditionary
vesgel "Vityaz" in the area of far-eastern seas and the
portion of the Pacific Crcean adjacent to Kamchatka and the
Kurile Islands,

The investigations made it possible to collect extensive
data on the wnderwater relief and bottvom deposits in the
Kurile-Kamchatka zone and, In particular, the deep~water
depression. .

L. M. Brekhovskikh, Tsunami and observations on Exyemx
Eishanx long=range propagation of sound in the ocean. Byull,
Soveba po seysmologil, Neo. 2, 1956. ’

. The possibilities are examined of short~térm forecasting
qf ssunam! by means of observation of sound waves propagating’
in the depth of the odean,

V. 1. Ylodavetsi “Tsunami related with voleanig

. eruptions. Byull. Soveta po aéysmolegii, No. 2, 1956.

Tsunami caused by the eruption of the Krakatau voleano
in 1883 are déscribeds. The- phencmena which could be the
causes of tsunaml are analysed.”

Ye. F. Savarenskiy. Problems of ¢sunami, Byulls
“Soveta po seysmologii, Now 2, 1956 2

The taakswhlch eomprisa 5 "roblem*of t uqaﬁif%?é ﬁhdéﬁi
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scored. Problems related with the propagation of tsunami and
methods of notifieation and protection against then are
examined.

A. Ye. Svyatlovskiy.f(Tsunami(sea waves during earth-

quakes) . f;unami(movskiye volny pri zemletryaseniyakh).
Moscow,; Acad. Sci. USSR, 1955.

General informabion is given of tsunawl, thelr occurrence,
propagation, and signs of their appearance.

The'supplEment contains a seismic sczle prepared by
S. V; Hedvedev.

L. N. Sretenskiy. Excitation of elastic vibrations of a
semi-plane by wave movements of & liquid. Byull. Soveta po
seysmologii, No. 2, 1956.

The problem of the propagation of unsettled sea waves is
examined.

In the work, the tsunami are imitvated by means of
phenomena occurring under the post simple ¢conditions of the
Kochi~-Polsson problem. Determinations are made of the
vibrations which the surface of an elastic semispace undergoes
in the case whenoghe surface of the liguid layer covering it
gravitation waves caused by impulse pressure propagate.

¥, N. Sysoyev, N. Ye., Mikhal'tsev, G. B. Udintsev, and
A. P. Lisitsyn. Prospects of the study of friable seé deposits.
Byull. Soveta po Seysmologii, No. 2, 1956.

) In,cbnnection with the problem of clarification of the
nature of aves(®X Gounami), the causes, and regularities of

their oceufrgncé; emphasis 18 given to the prospects of
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investigations of the distribution of the thickness and

composition of the depth of friable deposits and of the

skt

re;ief of the main cgannel of the north~western portion of
the Pacific Ocean.

G. Ba Udintsev. The-relief of the Kurile-Kamchatka
depression. Byull. Sovets po Seysmologii, No. 2, 1956,
The characterisbics of the relief of the Kurile—&amchat&a
depre431on are anaiyzedw The thoughh is empressed that
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manlfestation of the Kurlle-Kamchatka geosynclinic system.
BULLETINS OF_THE NETWORKS OF SEISMIC STATIONS
Byullepen sebi seysmichesklkh stantsiy SSSR(Bulletin of
the Network of Seismic Stations of the Uss): No. 1, 2, 3 for
39513 Wo. L for 1951. Acad. Sei. USSR, 1952, 1953.

The bullebin contaiﬁs in a chropological order

information on all earthauakes registered by the seismic
étations of the Soviet Union. .
Byulleten, setl seysmicheskilh stantsiy S8R Nos 1, 2, -
3, 4 for 19523 Ho. 1; 2, 3, L for 1953; No. 1, 2, 3, & for
1954, Acad, Sci. USSR, 195k.
. The hulletln consists of three sections.

The 11r5u sectign gives a chronoldgical list of earth-

th
quakes,hposition of,@picenters of which has been

determined from data of selsmic stations. As regards the
accuracy of determination,sfthe positions of the eplcenter
of the earthquakes are divided into two accuracy classes~-~A and Be
The second section lists data on the times of entry of
different waves for all the selsmic stations, on the basis
of the observations of which the epicenter was determined and
also the maximum displacements of the ground in microns.
The third section gives a list of weak local earth-
quakes re¢orded, as a rule, by one seismic station. )
Byulleten seti seysmiéheskikh stantsiy S8SR: Nos 1, 2,
3 for 1955. Acad. Sci. USSR, 1956. \
_The bulletin consists of two main sections: (1) earth-
. quakes of seismically aétive zones of the USSR; (2) distant
__earthquakes, S ' '
. The fifst'section of the bulletin contzins data on
earthquakes of seismically active zones of the USSR: .
Garpathian, Cripean, faucasiang hopetdag, Central Asian,
' Baykal, Far Fastern, and Arctic.
The iggﬁggscction of the bulletin contdins data on
earthquakes, the epicenters of which are. situated outside the
llmiﬁs‘bf the_ipdicaqed seigmically aqg%vpyzonQSy

pect to the: .
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Byulleten scysmicheskoy seti Tagdzhikistana(Bulletin of

g
L ‘
- the Selismic Network of Padzhikistan): Ho. 1({July-Sept)-for

: % 1951; No. 2}0gt=Dec) for 1951. Stalinabad. Publishing :
b i
= House, Acad. Sci. Tadzhik SSR, 1952. 1954, |
: . ’ i
i The bulletin contains 1nformatﬁon on earthquakes
] - selsnic -
%‘ registered by the ‘network ofjstations of the Institute of

Seismology Acad. Sei. USSR, and also i{nformation on close
earthquakes regisbered by the network of stations of the
Geophysical Institute Acad. Sci. USSR, situated on the
verritory of Tadzhikistan and the sbations "Andizhan® and‘
tFergana (Uzbek §SR). In individual cases, data from the
sbation "Samarkand” of the Acad. Sci. Uzbek SSR were ﬁsed

¢ for refining the interprebation.

The bulletin of the seismic network of Tadzhikistan,as
distinct from the bulletin of the seismic network of the
USSR, contains also jnformation on weak earthquakes
registered by the seismic stations of the Institute of
Seismology Acad. Sci. Tadghik SSR.

Byulleten seysmicheskoy sebd Tadzhikistana: No. 1
(Jan-Mar) for 19523 Ho. 2 (Apr=June) for 1952. Stalingbad.
Publishing House, Acad. Scl. Tadzhik SSR; 1953, 195k«

A classification of eafthquakes, based oun the accuracy
cof détermination of the coordinates of the epicenter, is

. . introduced.

.Byulleten seysmicheskoy aebi,Tadzhikishana; Hos 3
(July-Sept) for 19523 No. A{Oct-Dec) for 1952 Stalinabad.
Publighing House, Acads Sei. Tadehik SSR, 195k

. Informabion on distant eafthquakes registéred by the

EORYER P RRLASY o it el

| network of seismic stabions of Tadzhikistan ‘is given in the
’} bnlletin of geismic network of the USSR ?n connection with
: this, it is excluded from the given bulletine
Byulleten seysmicheskoy seti Ukrain. SSR(Bulletin of the
selsnic Nebwork of ‘the Ukrainian SSR): Ne. 1 for” 1952,
No, 2" for 1953, Noe 3 for 1954s FPublishing House Acad. Sc1¢
’ 195k 1955, 19564
‘ﬁtalna lnformation on éarthqg kes

o
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Acad. Sci. Ukrain. SSR, station of the Chernovitsy State
University,.Kisﬁinev Station(ﬁoidavian Branch, Acad. Sei. USSR)

S

which is situated on the territory of the Carpathian zone. Data
are alsc given on wesk joltsithe epicenters of which are
situated in the.Carpathian Hountains. For an accurate

determination of the Carpathian earthquakes, use was made of

Hos e i S A S

data from the Crimean network: station Simferopol, Feodosiya,
and Yalta.

Kvartalinyy seysmicheskiy byulleten: No. l-k(Jan-Dec)
for 1947; No. 1~k({Jan-Dec) for 19483 No. l-4(Jan-Dec) for
1946, Tbilisi. Publishing House, Aead.Sci. Georgian SSR,
1952, 1953, 195k. _

The bailletin contains ﬁata on earthquakes recorded by the
Central Seismic Station in Thbilisi.

The epicenter regions of the Transcaucasian earth~
quakes are been determined from data of regional seismiec

stations in the Cauvcasus and from macroseismic observations.

N D AR A SR S A S D

S i o s A B S Ii ey

Seysmicheskiy byulleten regionalfnykh stantsiy
Gruzinskoy SSR({Seismic Bulletin of Regional Stations of the
Georgian SSRJ, vol. 1; Tbilisi. Publishing House Acad. Sci.
Georgian 8SR, 1955.

The bulletin contains information on earthquakes
registeréd by regional seismic stations of the Georglan SSR
(GOri; Zugdidi,.Oni, Ceptral Seismic Station of Tbilisi)
ghichoccurred during.JanuaryéDecembef 1939, In order to

© deternine the coordinatesnof the epicenters, use was made of
instrument observations bf"seismi& stations of the Caucasus
(Groznyy, Yerevap,Sochi, Pyatigorsk) and alsc macroseismic

data.
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II. SEISHIC GEOLOGY AND SEISHIC DISTRICTIRG

The Institute of Physies of the Farth of the Academy of
Sciences USSH({former Geophysical Institute) has been engaged
within the last years with an investigation of the problems of
the relationship between ge;loglcal phenonena and earth-
quakes (briefly, this field of swkems lknowledge can be called
seismogeology) . :

These investigations had a two-fold tole. On oné hand,

uging as ar example the stu&y of reglons of different
geological structure and of different degree of seismism, it '

would be
vas necegsary to indicate ‘the relationship between seismic

andhéeological phenomena and to attempt to determine the
existing regularities herein; comprehensible as geological
eriteria of the seismism. On the other hand, using these
regularities, it would be necessary to develop mathods of
geological justification of the maps of seismic
districting, as prepared in the Institute by a complex method
on the basis of seismological data({observations of the
network of seismic¢ stations) and of the above indicated
geological data.

xtensive expeditionary investigations in accord with
the indicated viewpoint were conducted in the Caucasusy
Turkmenistan, northerﬁ and southern Tyén—Shan, and Pamir.
The literature analysis encompassed also certain other
territories-~the Hri= Urals, part of the Altay, and also
regions of Iran, Afghanistan, and Ghina adjoining the
USSR, | |

As a result, certain regular relationshiﬁa were
designated hetween thé seismic and geological phenopena.
These relasionships and also the data on earthquakes,
which were sﬁmmgrized in the recently prepared *Atlas of
the seismisg of the USSR," wére ubilized for improving the
mapEAOf the seismic districting of the USSRs - The
preeedmng WP, prepared in l9h8, wis apprcved by the
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III, PHYSICS OF THE EARTH'S CORE

During the past period, invegtigations in the field of
the physics of the inner portions o; the globe were continuing
along the following main directions: thermal system and thermal
history of the earth; mechanical characteristics of the
substance comprising the §£§§§h§f the earth; nature of the
boundary between the sheaths, physical eondition and chemical
‘composition of the sheaths of the earth; processes within the
earth and possmble paths of the formation of the structure of
the earth and of the earth*s erusti econdition of the substance
at high pressures ang temperatures, vhase changes. _We shall
give the main results,

THERMAL SYSTEM AND THERMAL HISTORY OF THE EARTH

In the field of study of the geothermal gradient,
eollection of data has coptinued. 4t the present time,
geothermal measurements encompass the territories of the
Russian platform, East and West Siberia, Caucasus, Donets Basih,
AgggisFeninsula, Kurile-Kamchatka chain. Five main regions of
the hydrothermal svystem have been separat ed (Makarenko and
Ivanovr; 1956), HNew methods and apparatus have been developed
for the measurement of temperabures with an accuracy of up
R o 0401° and various theoretical problems of the ﬁhermal

. investigation of boreholes{Dakhnov anc D’yahonov, 1952),
{Dergunov and Gorozhankln, 195k}, (Belyakov, 1955),

The question is noéed regarding the rewéxamination of
the role of volcanoes and hydrotherms in the heat balance
of the earth(Lyu*tiPh 1956). -

» Cn the basis of data on the magnitude of the heat flow
and the coefficient of heat eonduct1v1ty of rocks, an
evaluation ‘is given of the temperature of the upper lay ers of
the earth. At a depth of 100 kmy a temnerature ﬂf-1050* was
obtained(ﬂagnitskiy, 1953} The same work: gives an

evaluation of the possible lower boundary of the temperabnre
’;1th1n the earth, starting from the most un;&vmfdblu

vdistribution of tbe radxaactive “ubstances in the earth,_

ZEro initial temverabur

: . ¥ % 36 SR D P S Y 23 ; i —
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v

Radiogenic heat is taken as the source of the basie source
of heat in the invest.igatian of the thermal history of the

earth. In connection with this, the evaluation of the age of the

earth acquires special signﬁicancm An analysig of the isobope
composition of leads has .;hown that the age of the earth's crusb
ig more than 2410 years but less than 5°10 " yelgls )Vinegradov et
al; 1952). For meteorites, an age of 3 to 4.5°10 vy eai's has
been established by 'th‘e argon method (Rik, 19545 Gerling, 1955) .
The main work on the thermal history of the earth was

carried out in the Geophysical Institute, Acad. Sci., starting.
with the cosmogonic hypothesls by O. Yue Shmigt (1951, 1955).

This hypothesls assumes & relatively cold in*tial condition of
the ecarth which was formed from a gas~dust cloud, which finds
its confirmation both in dava of obgervabions on the
composition of the atmosphere of planets and satellites(Levin,
1953, 1955) as well as in a theoretical analysis of problems
of thermal dissipation(Shklovskiy, 1951). An investigation

. was completed of vhe warning up of the earth from the impacts
of falling particles(Safronov, 1954) and under the action of
adiabatic compression in ghe process of formation. It is
established that the maximm initial temperabture of the earth
was attained in the lower porbions of the sheabh and was
everywhere less than £he melting point under; corresponding
pressures(Ly\.blmova, 1956). An 'tnvestlgation of the further
thermal history of the earth was condueted on the bagis of the

application of the equabion of thermal eniaskiakiyy

ettt e S s it SRS S

diffusivibys

The golution of a heterogeneous equation of thermal
diffusivity for a sphere with with a decreasing intensity of the
sources of heat was obtained by vhe method of the Green i‘m;e‘bioh
which was plotted by the mebhod of ref} ectmns m the form of a
rapidly decreasing series(wubmoxra, 1652)s ’S.‘he temperawre in’
the earth with unii‘ormly dlstributed sources. ig gmven in the -
form of the differenae oi‘ two mem‘oex's:

(vf,%)""f Ld jH(QCp( c’?)-

%b

&
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d_p(x)al—:b(x); ¢(x)'15'the integral of errors; L is the
density; ¢ is~the heat capacity; k is the temperature diffusivity;
A, is the decomposition constant of the element a, Ha{to) is its
heat’ liberation ty milliards of years ago.

The same mebhod was used to examine also other cases:
stratified .earth with the graduval inflow of sources into the
crust .and others(Lyubimova, 1953, 1955a, 1956b), The main
concluéions amount to the followinv: (1) In the temperature field
of the earth, durlng the eourse of its entire history, one can
distinguish a £XEiﬁ of the outflow of heat to the surface and an
inner £xxxd region vwhere all the heat is consumed in warming up.
“fhe depth of the region of the outflow of the heat is determined
by the temperature diffusivity and the time ffom the moment of the

PYIRTOL
> 3

FRETEHS

gz

formation of the earth. Now, for k=0.01 CGS, it begins
approximately at a depth of about 1000 km. {2) The surface layers

AR

¥

24

have been cooling during the last 2-3 milliard years, but at the

z

2955

same time, below 700 lu there is a warming up, which should lead

25

Yo an expansion of the central portion of the earth, The flow
of heat through the surface of the earth, after passing through a
maxipum, decreases in the course of 23 pilliard years., The
calculated value of the flow coincides with the meagured value,
if the age of the earth is taken as 4~5 milliard years. (3)

The earth as a whole couldnggve melted in tﬁ; process of warming
up due to the high pressufe at the depth. The nearness’of the
temperature te the melting point (Magnitskiy, 1956) in the upper
portions of the she&th indiecates the possibility of the formation
of magmét;c centers., Lhe terperature distrlbution in th e
earthis core is in agreement‘wiﬁh the Bullen hypothesis

of the solid, inner core and its liguid outer portian(Lyubimova,
1956a). Complete melting, however, is possible for bodiesg of
smaller size, for exaﬁple, the moon{Levin and Eyubimova,\1955).
For asteroids, melting is possible only in thé case of the
central porbion(Lyubimova and Starkovae, 1954},
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MECHAMICAL CHARACTERISTICS OF THE SUBSTANCE OF THE EARTH'S
SHEATHS

Themain investigations in this field deal with the study
of the distrivution of the density, wedulus of compression, and

hardness with depth. The greatest progress in this field was

att.ained in the works bf . S. Molodenskiy. Equations have been
obtained for the deformation of an elastic, hetggpgeneous,m
compressible, and gravitating sphere, Different r&odels of the
earth are examined, both withiliquid amg well as with an
elastic core and with different laws for the denslty. The
equations of the clastic equillbrmm have the following form:
~Pe(rieH=FT)] =p (Rt V H)M;h
oA [ aHt T l,_f_ﬁ‘_f,‘ '
/ML cape H)'= e (RYVIH)= PV
(.f/"" H‘" ‘)[nkl)/%(?.
Rl R+ U”’”R +qu)¢(,o/,£+/o H)

where H characterizes the radial displacement, T is the

tangential, and R is the variation of the potential as a result

of the deformation of the sphere; V is the potential,

The numerical integration of the equations has made it
possible to establish that, for the existing law of the
variation of the velocities of selsmic waves, for all the models,
the value of the ratio of the Ly av pumbers k/h=1/2 is valid.

For an evaluation of the mechanical properties of thé cqr«e; uge

can be made of the results of the cbservations of theinflow(tide)

slopes,. variations of the force of gravity, and peried of free
nutation. The problem of caleulating corrections for the

 mobility of the waters in the ocepns is re-¢xanined, Only the

R R T R TR SRR

period of free nutation makes it possible av the present time
to make conclusions about bhe g condition of the core of

the earth. It was found that, within the limits of the

. . 12
aceuracy, two variants are possible: PO and ]MO.«S";J.O dyhes/em,:z

Refinement of the theorir and determination from the
cbservations of the amplitudes of f“orce& nubation of different
periods will permit; in the future ¥ to solve the problem whebher

the core of the earth id }.:s.quld or 561 id (M. S. Holodensk::.y,
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Tnvestigatlons were made rr bhe free nutation in order to
refine the informaticn on ‘the mechanical characteristics of
the core. -t vas established that the nutation constant is
less than thérpheoretical, as calculated for an elastic éore,
by 0020 The' theorebical ratio, of the axes of the ellipse
of nutation coincides with the observed one. The retardation
in phase is observed only in hutation along the longitude.
The semi-daily(l2-hr) wave in the variations of the latitude
is given by the formula _o 0 ) 40 "o 279,;{(;2@'1—6 +?c)
' /’cﬂ =()",0090 awn (lé - *_{_f)\ N -t
instead of . 2 ' -
Agp =01 0051 oun (26 -6)
for an ideally elastic earth, where @ is the average longitude
of the moon, @ is the local star time. (Fedorov, 1951, 1955.)
A continuvation of the investigations of M. S.
Molodenskiy made it possible to obtain new limits for the
density within the earth, much more narrow than the Rado
limits(ilolodenskiy, 1955), Moreover, it was shown that the
maximum jump in the density on the boundary of the sarthts core

cannot exceed L.6 gm/cm.>

The investipgation of the nature of the reflections of

seismic waves from the boundary of the earth's core tends to

NI

favor the liquid core; at any rate, the ‘modulus of hardness

_ of the core cannot exceéd 10% of its value in the sheath
(Savarenskiy and Kirnos, 1955).
Various investigations were carried out on the gpplication

of the theory of non-ideal elasticity to explain the

mechanical characteristics of the-earth. Three-dimensional

v

equations were obtained for the propagation of waves in an

T

elastic~viscous medium{Gurevich, 1955), Starting with the

Y

=

Maxwell theory and seiémic data, an attempt was made to

BT

evaluate t&e viseosity of the earth's corej the value abtained

was Y4 10 poises(Magnitskiy, 1953); an analogous result wasg
obtained also on the ba51s of the "hale“ theory of the liquid
state(Frenkel 1950}

The equation obtained was
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which generalizes the Maxwell equation for the case of a medium

with stremgﬁhening and with two different periods of
relation T3 and Uy, where @ is the stress, € is the
deformation, and «Kis the ratio of the coefficient of

strengthening to the modulus of hardening. An attempt was made

AR i

evaluate the magnitude of both periods of relaxation m for the

e
S

sxat sheath of the -earth; the values obtained were T 0

e

>

P

9
years and V,o310 years(Magnitskiy, 1955). Such a medium

)R8

behaves like a medium with a finite fundawental strength; only

B

SEe

for times greater than 10 vyears, does it behave similarly to

i

9

'4 a .Haxwell medium. The results are applicabvle to the evaluation

5
b5

of the time necessery for the cccurrence of certain earthp

3

R R

quakes{Magnitskiy, 1953, 1955), (Savarenskiy and Kirnos, 1955).

A comparison was made of the gravimetric data with those

=

of the volumes of rocks transferable along the earth’s surface.

The eonclusion was derived that, at a certain depth under the

DeOEC

earth's crust, processes of overflowing of the sub-crust

= U,
¥

23

substance should take place(Magnitskiy, 1953}, From an
analysis of gravimetric data, a conclusion was derived about
the existence of heterogeneities in the horizontal direction
in the sheath of the earth at considerable depths({Lyustikh,
1954).

Starting with phe theory of-a solid boedy, calculation

was made, from the formulas for ioniec cryétals, of the

e e T R A Gt TN

modulus of compression K and density for the sheath of the

T T R PP et

earth. The resulting data are compared with data on

seismolcg#. They show sufficiently éabisfactory agreément

with the results obtained by Bullen(Magaitskiy, 1952,

1953, 1955). ;

NATURQIOFlBOUNDARIES BELWEEN. SHEATHS, PHYSICQL CONDITION,.AND
CHEMICAL COMPOSITION OF THE EARTH'S SHEATHS

R ey Cat Y g sg UL TG

The investigations of K and 0, mentioned in the preceding
section, made it possible to come to the conclusion of the
heterogeneity of the earth's sheath: there is either a chaunge

An the chemical composition or & polymorphic transformation
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in the layer C. The hypothesis of the ordinary polymorpliic
transformation is shown to have little basis, both from the poinb,

of view of the theory as well as in the light of experimental

data. It is shown that the layer D can conslst essentially of
magnesium and iroh oxides with a small admixture of other
compounds. A thermodynamic analysis of the problem of the
staﬁility of bertain silicates and oxides at high pressures
turned out to be in agreement with the latter view(Magnitskiy,
1952, 1955).

An investigation was made of the total chemical
composition of the earth on the basis of a re-examination of .

the available data on meteorites. The following percentage

contents of the baéic elements of the earth were obtained:
0--34.6, Fe==25.,6; Si-~17.8; Mg~=13.9; 5~-2.0; Ca~~1.6;
Wi=wl.l; Al-=1l.k(Levin, 1954, 1955}, The problem of the
composition of the earth's crust was re-~examined(Vinogradov,
1950), The problem of the muwpmsiiizn comparison of the
composition of the earth with other planets was examined.
Satisfactory agreement is obtained, if one starts with the

hypothesis of the origin of the earth from a cold, gas-dust

cloud, An explanation is given for the shortage on the earth
of nitrogen and especially of the lnert gases, which is that,
being in a gaseous state, they could not,_in considerable
amount s, enter into the composition of the earth during its
formation(Leviﬁ, 1953, 1955). The above-cited composition of
the earth is not in agreement with the hypothesis of an iron
cere. A re-examinabion ﬁas made of theproblem of the
composition of the eartht!s core. Various arguments are
advaﬁced in favor of the Lodochnikov—Ramse& hypothesis that
the movement to the core is caused by a phase change of the

silicates of the sheath into a metallic state(Levin, 1955).
The hypothesis is advanced that in the core there takes place

complete destfuction of the electronic sheaths, the chemical
elements become indistinguishable, and the resctions
impossible(Kapustinskiy, 1956). It is pdinted‘out that in the

sheath there is possible a fransfer of'. electrons o +the

iﬁcbmplggely‘oqégpied levels and, in.connection with thisy
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in the lqyer C. The hypothesis of the ordinary.polymorphic
transformation is shown to have little basis, both from the point
of view of the theory as well as in the light of experimental
data. It is shown that the layer D can consist essentially of
magnesium and iroh oxides with a simall admixture of other
compounds, ‘A~therﬁodynamic analysis of the problem of the
stability of certain silicates and oxides at high préssures
turned out to be in agreement with the latter view(magnitskiy,‘
1952, 1955).

An infestigation was made of the total chemical
composition of the earth on'the basis of a re-examination of .
the avallable daﬂa on meteorites. - The following percentage
contents of the basic elements of the earth were obtained:
O-~34.6, Fe==25.6; Si~-~17.8; Mg~-13.9; S~-2.0; Ca--1,6;
Ni-=lol3 Al~-l.ib(Levin, 1954, 1955). The problem of the
composition of the earth's crust was re-examined(Vinogradov,
1950). The problem of the rwwpmstkimm comparison of the
composition of the earth with other planets vas examined,
Satisfactory agreement is obtained, if one starts with the
hypothesis of the origin of the earth from a cold, gas-dust
cloud, An explanation is given for the shortage on the earth
of nitrogen and especially of the inert gases, which is that,
beiﬁg.in a gaseous state, they could not, in considerable
amounts,. enter inﬁo‘the comﬁositiun of the earth during its

formation(Levin, 1953, 1955). The above-cited composition of

the earth is not in agreement with the hypothesis of.an iron
core. A re-exXaminatbion was madé of theproblem of the
. compqsition of the earth'!s core. Variocus argumenté are
advanced in favor of the Lodochnikov-Ramsey hypothesis that
the movement to the core is causedvby a phéase change of tﬁe
silicates of the sheath into a metallic‘stéte(Levin, 1955).
The hypothesis is advanced that in the do?e there takes place

¢omplete destruction of the electronic sheaths, the. cﬁém?cai
elements become indistinguishable, and the reactions ’ ' .
impossible(Kapustinskiy, 1956).- It is pointed out that in vhe
sheath there is possible a transfer of, electrons to the

incoﬂplntely occupled levels and 1n’connectlon with thls,
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-‘an anomalous chemism of certain elements(Magnitskiy, 1952,

1953), (Kapustinskiy, 1956).
Since the hypothesis of the oxide composition of layer D is

in pecr agreement with the composition of the earth, while the
hypothesis of the simple polymorphic transformation is highly

improbable and does not explain the special c¢haracteristics of

T

layer C, it was proposed bo explain the special characteristics

2

of layer C by the circumstance that, under conditions of

OSETEY

pressure and temperature, there occurs in this layer a rapid
but continuous transformation of substance from a state with a

predominance of the ionie type to a state with a predominance

of the covalent type of bond, thanks to the strong
overdischarge of the electronic ¢louds of atoms. The‘jump in
k4b obtained by this method was in good agreement with that
obtained by seismic data, while the jump of 18% in density as
calculated from the covalent radii, was also in sufficiently
good agreement with the data on the densit} of the earth
(Magnitskiy, 1956a).

PROCESSES WITHIN THE FARTH AND POSSIBLE PATHS OF FORMATION
OF THE STRUCTURE OF THE EARTH AMD OF THE EARTH'S CRUST

SRR

The main attention was directed to an explanation of the

regularities of the geotectonic process of developuent of the

=

S

%

structure of the earth's erust. V. V. Belousov, in the book

5

10snovnyye VOprosy geotektoniki” {Basic problems of geo-
tectonies), presented the system of views on the mutual

relationships bebween the different tectonie movements and also

R

the regularities in their succession and directivity. Slow:

AR

Sl

vertical ascents and descents of the earth's crust(vibration

o

movements) are regarded ds the most common form of

e

SRR

tectogenesis, whereas folded and discontinuous movements are
regarded'as seconéa?y and dérivative. An& substantial role of
horizontal stresses in the earth's crust is denied. As a .
basic deep process, thau of the differentiatiion of the substance
of the eagphuis proposed, tpisn is shared also by other
iﬂvestiggégrs(Beldusov, 1951, 1954, 1955a, 1956b);

(Kropotﬁin 1950, 1953, 1956) ;. (Nagn*tskxy, 1953, 1956).

Ve V3 Belousov a dvanced the idea-of a multi«storled
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differentiation of the subsstance of the earth's crust with respéet
tc density; which makes it possible to approach an

explanation: of the obsefvéd inteffelationships betwaen the
geosynelinal and the platforms. An examination is made of the
possibility of a new, strong activation ofltectonic

movements after the platform stage, which, in turn, replaqed

the geosynclinal stage. Tyan~Shan represents,lfor example,

such an activate& platform. ‘

Different viewpoints are expressed regarding the history'
of continents and oceans. V. V. Belousov sees in the oceans
relatively young formations which developed in the place of
former continents and swall seas in connection wiﬁh the .
Tbasification" of the earth's crust and he assumes that the
increase in the amount of water on the earth is due to deep
sources({Belousov, 1956b).

Another hypothesis considers that, in the course of the
history of the earth, there was a gradual expansion of the
continental type of the earth's crust due to the ingress of
8t1ll new amounts of 5i0, and Al; moreover, the general
directivity of ¢ he development of the crust was in the
direction of the expansion of the continents at the expense of
a deerease in the area of theoceans(Xropotkin, 1950, 1953,
1956), (ragnitskiy, 1953, 1956b).

‘ The basic deep-level process is regarded té be the
proceés of decomposition of MgSiO3 in accordance with
2HES1 0 mmeeligy 510, +5102

and the further process of gravitation differentiation ﬁhich
leads to ascent Sf 810, to the surface and the foﬁméﬁion of

' the crust (Magnitskly, 1952, 1953, 1955), Special attenbion is
dealt to the problem of the ofigin of basdlt and granite '
magmasj their melting from the solid sheath of merdewmweonk
peridotiﬁe—pyroxene comp§§ipion’as eutectid compositionsyx
(Kropotkin; 1953, 1955).

On the basis of an analysis of the gravitation field of -
the earthythe viéw ié advanced that the variation in the

100+ :
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denéity of the substance of thg earthls sheath(Magnitskiy, i953,

Subbetin, 1955) 1s the basicgause of the vertical vibration
movements of the earth's crust. The sub-crust overflowing of
the substance, even though ié exists, is a secondary process,
. On the basis of an analysis of gravitation data, the

kcondition is established of approximate isostatic

compensation for largeé blocks of the earth's crust., At the same
time; the concept of the leading nature of the process of
isostatic equilibration during the course of the formation of -
the earth's crust is snbjecte& to a critique. The Wening~
Meines hypéthésis of theformation of‘orogeﬁ by 1étera1 )
pressing down of the sialic crust aﬁd its buckling dovmward

is shown to. be invalid, The zones of negative anomalies aloné
the insular ares are explained by the accumulation of light
material in tﬁe process of movement from the depth of the
products of differentiation in the regions of the active
geosynclinal process{Lyustikh, 1955a, 1956b), (Yevseyev, 1954).
Ancbher cause of the occurrence of zones of negative gravitation
anomalies can be the process of the extension of the earth's
¢rust with the settling therein of its blocks in the form of
.wedges with subsequent filling of the resulting depressions
with light alluvia(Magnitskiy, 1953). _
CONDITION OF THE SUBSTANCE AT HIGH PEESSQRES AND TEMPERATURES

' ‘ PHASE CHANGES o ' ‘

~ Starting with the principles of quantum mechanics, an
examinatiﬁn was made of phase changes under the gﬁtion of high
preSsﬁres. Caleulation was'made!of the change of hydrogen intd
a metg;lic,phase, which rgfines ﬁhe'data of previous works.
Tt was found that hydrogen ehanges into a metallic phase under
pressures of 1,850,000 atmosvheres; the density,thereby,
changes from 0.7 to 0.96. The difference from the results by
_ Kronig, de Boor, and Poring is explained by the circumstance
that they started from-the stepwise de Boor formula which, under
these aonditioné, gives false results. The abovre~cited déta
were obbained by rigid ca}culétioﬁ of the éﬁrresponding
integrals({Davydov, 1955). ‘ ‘ . '
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Formulas were obtained for the energy and equations of

the state for different types of solid bodies, which satisfy

the experimental data for tha entire range of pressures of the
experiment. The formulasg for the energy have the form of:

(1) ionic erystals /

(valence Zzit?g\/ s ﬁ)e, py A

(3) molecular crystals - pvla c Ve

L=

{4) metals é—;ﬁe_./gV/%-(‘l/-//ﬁ;ﬂ—Dl/“z/3

where V is the volume and the remaining symbols are constants.
The temperature correction is based on the ordinary Debye ¢
theory(DaVydov, 1958),

Experimental work on the study of the characteristics of
rocks under greai pressures, as carried out in the Gephysical
Institute Acad. Sci., have shown that the velocities of
gelsmle waves in ﬁovered specimens for basalt, gabbro,
syenite, sandstone, marble increase considerably up to
pressuraes of 1000 kg/cm?, which is connected with the closure
of the pores in this range of pressures; with a furgger

ry
increase in pressure to 5000 kg/om?, there is only aﬁsmall

inerease in the velocities(Volarovich, Balashov, and

Stakhovskaya, 1956). Investigations of thin plates of rocks
by the Bridgman method, using a preésure up to 40,000 kg/cm?

on cae side, with similtaneous twisting, has shown the

T i e b

existence of explosive effécts; ﬁoreover, the explosions in .

igneous rocks were observed ordinarily at lower pressures
than in such sedlmentary rocks as sandstone, limesbane
(Volarovich, Gorozdovskiy, and Tarkhomenko, 1953). .
Investigations were also carried out of the piezo~-
@léqtriq effect of igneous rocks, which could serve as an
explanation forléertain seismoelectric phenomena(Volarovish
and Parkhomenka, 1954, 1955). ' | o
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IV, TECTONIC PHYSICS

The study of the mechanism of the development of
tectonic deformations and faults is called tectonic physics
in the USSR, The object of the investigation is tectonic
(geological), the arrangement of the problems and the methods of
their solutlon should be both tectonic(ficld observations) as-
well as physical(laboratory tests, niniaturization,
theoretical analysis).

Tectono~physical investigations are carried on in the
USSR in comnection with the study of the basie regularities in
the development of the earth .and, the clarification of the
causes of tectonic processes; in connection with the
development of a method of seismic districting and the
searches for a method of Lorecasting the time of earthquakes
and in connecbion with the refinement of methods of searching,
surveying, and developing deposits of metals, oil, coal, and
structural materials.

The first laboratory in the USSR vhich is systematically
engaged in problems of tectonic physics was organiged by V. Ve
Belousov in 1944 in the Inssitube of Theoretical Geophysics
Acad. Sei. USSR (presently the Institube of Physics of the
Farth, Acad« Sei. USSR). Then. in 1954 the tectonow
physical laborabories were established by the Moscow State
Univérsity imeni M. Vs Lomonosov and by the Hinistry of the
0il Industry USSR. In addition, work is being conducted in
many other scientific ofganizahions along individual
directions of tectonic physies.

The Tnstitute of Physice of the Earth Acad, Sei, USSR,
under the leadership of V. V. Belousov, is conducting
expeditions which stud& themechanism of the formation of
failds and faults in thé téstonleally most mobile portions of

the edrthls crust; examindtions are wmade of th e

pﬁiﬂéip&l ger{eral* problems of teebénic‘ pvhysiés and a procedure

of investigations is being developed; miniaturization is

being carriéd dnTGzavskiy, Sorskiy; Kirillova; Ea} Chertkova,
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T works
are conducted with the aim of solving the problem of fold Lmmex
formation(clarification of the causes and mochanism of the
formation of folds in the earthts erust) and in connection
with the study of earthquakes 4nd seismic distrieting.

The Institute of Geology of Mineral Deposits Acad. Sed.
USSR is studying by field nethods the meclianism of the
formation of the structure of vein ore deposits and-the
influence of this Process on the formation of ore deposit sk
{Vol'fson, Lukin, Kushnarev) and an investigation is being
conducted of the fissure tectonics of the deposits of
structural materials(Belikov), The method of petrotectonics
(Lukin) is being wtilized to solve these problems. The
laboratory is making a study of the relationship between
the mechanical characteristics and the peculiarities of
the lithology of rocks(Zalesskiy, Rozanov),

In the Geological Institute of the Academy of Sciences
Ukrainian SSR, N, P, Semenenko, Ya. N. Belevtsev, and G. V.
Tokhtuyev are sbudying small falding and the cleavage in
iron ore of the pre-Cambrian quartzites.

The regularities of the formation of faults are being
investigated in the research institutes of the Ministry of
Geology and Protection of Resourceg(Kreyter),‘Miﬁistry of
011 Industry(Permyakov), Ministry of Non~Ferrous ‘
Heballurgy (Boredayevskiy), and Ministry of Chemical
Indsutry(Virovlyanskiy} in order to develop mebhods of
searching and prosﬁedting depoalts of oil, non=ferrous
metals, gold, and cther‘minera13¢

In the Moséow State University imeni M. V, Lomonosov,
under the leadership of V. V. Belousov, field methods and
miniatuwrization are used for the study of cupola=like folds,
and in partieular, the nech anism of the flaating of . salt .
cupolas(domes). Ye. A, Kuznetsov is working inm the field of
petrotedbonics and Gy D, Azhgirey is studying the
mechanise of the.formation of folds angd large faults. . The.
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Hoscow GeologiéaluProspecting Inséitute.imeni Se
Ordzhonikidze is conducting investigabions of the mechanisnm
of the formation of folds(Bronguleyev) and cleavage
(Hikhaylov)s A. A. Trofimov is studying the tendency of xmmis
coal~bearing deposits to crack. The Hoscow Training
Institute of Hon-Ferrous Mebdls and Cold, under the leader-
ship of V. M: Kreyter and F.I, Vol'fson, is studyving the
influence of the proceds of development of the stfucture of
the earth's crust on the Lormation of ore deposits. In the
Leningrad State University imeni A. 4. Zhdanov, N, A,
Yeliseyev is carrying on work in the field of petro-
vectonics. In the Novogherkass Folytbchnic Institute,
AJV,.Pek 18 studying the structure of ore deposits and is
" engaged \-:ifh petrotectonics: In the Irkutsk State
University, V. N. Danilovich is engaged with problems of the
mechanism of the formation of folds and foults. In the Novoe
sibirsk Polybtechnic Institube, A, A. Belitskiy is studying
the fracturing of coal deposits,.

Up to 1949-1950, the techonophysical work in the USSR
consisted essentially of a study of the mechanism of the
formation mg of small folding and the study of fissured
tectonics and petrotectonic investigations.

.The results of the study of small‘folqing are
presented in the works of V. V. Belousov, I. V.

Kirillova, A. A. Sorskiy; and V. V. Bronguleyev {12414, éé,
725 118~120). The origin of small folding wids explained by
the circumstance‘thax rocks ére squeexéd out along the
cleavage from one of Lthe places and is forced intc other
places {j:her‘e the folds form. The idea was advanced that,
in the process of fold formation, the leading role is
‘played by the overflowing of relatively least viscous
.("ncn-ccmpetent*"} layers. The widespread notion ré:szarding
the leading role of bending deformation relative tﬁe nost
visapus’(‘?éompgtexit“) layers was plated in doubtx The idea

was advanced regarding the possibility of separation in the

earth!s crust -of. alternating regions of squeezing out, with _

' L ll2e
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their characteri stics phenomena of a decrease in the
thicimess of Hhe layers and ﬁﬁkﬁiﬂm and of regions of
pressing-in in which the folds form. Daba were clted in
favor of the adoption of this mebhiod for large folds. The
substantial factor in this is the circumstance that th e
horizonbal forces which di reohly create each i‘ald are
regarded as the result of the action of the vex't.lcal forces
on the layers of the earth's crust. The crumpling fxxie of
the layers into folds vas not connected with the general

econpression of the entire geosynclinal region between

o M

the more rigid platform regions which surround it. Fold

i

i‘ormatipn was considered a local phencmencn which
develops within the geosynclinal region on its individual

sectiong. It can proceed independently of the

.

ot

deformations of of other sections of the geosynclinal.
The givén ¢oncept is connected with the general system of
tectonic ideas by V. V. Belousov regarding the
development of the earth, in which the main importance is
given to the vertical tectonic forces and movemenbs.

Among the results of the study of tectonic faults,

:
i
2

the work by Ye. N, ® Permyakov sbands out {105). Ib
Proposes & new method for searching for cupola~like

folds and platform,“ oil-bearing regions, The method
consiste of a uniqué interpretation of the bLectonic
fracturing of the rocks of & the sedigentary cover of the -
pla’ofdrm.‘ - |

Starting in 195’6, tectonophysical investigations in the
USéR were considerably expanded.

Efforts were made to refine the physical bases of
tectonic physies. Attenbion was being paid to the study of
the mechanical characteristics of rocks and the relationships
between these characteristics and the lithological
peeuliarities of rocks {Volarovich; Zalesskiy, Rozanov, et
alar5, 2931, 51, 52, 67, 77).

Taich higher requirements were imposed upon laboratory

W] 13w
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pminiaturization of tectonic processSes. Attempts werg made
ro develop new conditiions of simllaritys; inv;a:'smigati-ons were
started of the mechanical characteristics of the already
em‘pléyed materials and also searches for new ¥=x materials,
the equivalents of the rocks uged in the models. An

optical method was employed to investigate stresses in the
modeis(Gzovskiy‘--hB, L5, W7, &9, 50).

A joint study was made of the mechanlsm of‘formtion
of large and small structural forms(folds and faules) on
the background of the g;eologic&l history of the territories
under investigation(Central Asia, Caucasus) »

As a result of observavions in ths Vest Alps, Ve Ve
Belousov(l7) proposed to separate three basic Types of
folding on the basis of kinematlc signs: block, folding of
pressing-in, and folding of ¢rumpling, V. V, Belousov is of
the opinion that the folding of the different forms as a
result of the deformation which develop in the plastic,
lamellar depbh as a complicaticn of the vertical movenents
of the individual sections of the earth’s crust.: The
deformations are caused directly by two factors: vertical
hammering during the upheavals with the squeezing oub of
the maberial to the sides and by the force of gravity.

An examination was made of the basic ideas of tectonic
faults and methods of thelr study. Upto 194B-1949, Soviet
geolbgical works made wide use of the G. Bekker congept of -the
‘eolncidence of the cracks of cleaving with clrenldr crose
sections of the ellipsoid of deformation. Starting in 1949,
there appeared several crivical comments dirested at this
concept {Kosygin, Luchitskiy, Rozanov, Belitskiy, Guovskly,
Gurevich, and ovhers, 10, k3, Lk, b6, 55, 57, 6hs 66, 77,
112+ . In order to explaim the physical conditions of the
formation of the tectonic faults, use was made of the
hypothesis of maximum tangenbial stj,ress‘es(Bel_iiskiy,
Bolousov, Mikhaylov-=iO, 11; 15, 16, 97)s Then, M. V.

e TP

Gzcx_rs}ciir proposed & new complex notion of the ‘physical

..111;,-.
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conditions of the ocourrence of the faults, which combines

various hypotheses of the strength and takes into account
the presently known results of tests of rocks{A3, W, L6, 49).

By means of a field study of natural objects and as a
result of miniaturization, it became clear that the
formation of a large fault represents a long and complex
process. Small, initially disconnected, faults expand;
gradually combining into a large disturbance(l5, 16, 42,
L8, 50, 127)., This concept is one of the bases for
searching for forerunners of earthquakes (Belousov,
Gzévskiy—»-l& s b2, 49).

Attempts were made %o study the tectonic fields of

stresses acting in the earth's crust and which produce
pectonie faults. rPrinciples were formulated for conducting
f£ield investigations in order to clarify the basic
characteristics of such fiolds of stresses(Gzovskiy, Lk, L45).
Use was madeof an historical approach to the gbtudy
of the structure of ore ficlds. By creatling auew the
history of development of tecbonic deformations, attempts
were made to establish the place of mineralization in the
general process of the development of tectonic and
pagmabic phenomena(Kreyter, Vol'!'fson, Kushnarev, Lukin,
.Borodavevskiy, and otherg--22, 23, 32, 41, 80).
The cbanges in Lhe concepts of the mechanism of the

formation of folds and fauwlts and the appearance of new

' geological materials have led to the need of re-exawining
the classification of folds and faults. These éroblems are
discussed in various works of V. V. éeldusov,‘ﬁi A,

" Belitskiy; Ha Vo Gzovskiy, V. Yé. Kbain, G. Di Azhgirey,

Ve Ve Bronguleyev, As Ye, Mikhaylov, and others(3, 11, 15, 16,
27, L3, 16, 96, 123}

~Finally, one should mention the attenpts to obtain a
mathematical solution of certain tectonophysical prebléms.‘ Yus
A« Kosygin and B. L. uhneyerscn(129-131) examined the process
of the growth of salt cupolas and G Is Gurevich(56)=<th &,
mechanisn of xidotaxsbonooa boudinage.

41155
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V. DETERMINATION OF THE ABSOLUTE AGE OF. ROCKS AND MINERALS
IN THE USSR '

Systemabic {nvestigations of thé age of rocks and
nminerals by radioactive methods, which have great
theoretical and practical significance, were started in the
USSR in 1924 by the founder of geochemistry and radio~
chemistry, academician V. I. Vernadskiy and his student,
acadewician V. G.Khlopin.

During the last five years, these works recelved
particularly intensive development in the institutes of the
Acad. Sci. USSR, academies of sciences of the union
republics, certain branches of the Acad. Sci. USSR, and
various industrial research institutes.

Tt is rather important that during this period, all the

works of the indicated direction were and are being conducted
in accordance with a general plan. In order to combine the |
geochronological investigations, which are belng conduéted
by different laboratories and in order to give them a single
directivity, the work of the commission for the determination
of the abgsolute age of geological formations{attached to the
0GGN, Acad. Sci. USSR) was stregthened,

peademician V. I. Vernadskiy was one of tho first in the
world to evaluate the great sicentific and practlcal
gignificance of radioactive methods for determining the age
of geological formations. He ereated the science of radio-
geology, which he briefly‘chgracberized~asx "Radiokeclogy
the sourse of radicactive processes in our planet, tﬁeir
reflection, and manifestation in geological pheﬁomena."

V. I: Vernadskiy saw the basic task of radiolegy as the
establishment of the abscluté chronology of geological
phenémena,‘based on the Qhenaﬁéua of radioact;ve
éecompqsitioﬁ and the accumilatioh in minera}g'aﬁd rocks of
#4nite products of decompositionw~lead, helium, in ambunﬁs
which are a function of time. He pointed out two pé%%iems‘in
this field: déberminatipn of the durgxion?og‘ggplpgioél procegsses
and determination of the age of geologiecal i§§§§63;_00uv;ﬂ03d

i ‘ "¢;; ‘i e )
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of twhe importance of absolute chrounology, V+I, Vernadskiy uxg
organized the work in this field in the Radium Institube, Acad.
Sci. USSR, where the first figures were obtained for the USSR.
Here also; an experimental procedure was refined and 52
substantial corrections were introduced into the formulas
which were used for calculations. The works of academician
V. C. thlopin and his school, along with the systematic
determination of the abspolute age of imnerals and rocks of
different districts of the Soviet Union, advanced various
original procedures, among which the xenon method(xenon is
the product of the spogtaneous fission of uraqium~235) is

of great fundamental significances. '

At the present time in the Soviet Union, various radio-

active methods have been developed and tested in practice;
among these, the lead method with mandatory mass
spectrographic determination of the isotope composition of

the leads separated from the mineral is of greatest

importance.

7
i

In 1936, I. Ye. Starik proposed ax method for
determining the age of the earth from the ratio of the
isotopes of 1lead~-206 and lead-207 and he made calcunlations
of the age from data by Aston., In 1952, in the Institute of
Geochemistry and Analytical Chemistry imeni V. I,
Vernadskiy, Acad. Sci. USSR, under the leadership of

r:

S

ey ST Y

acadewician A. P. Vinogradov, new experimental data were

55!

H

obtained on theisotope composition of ore leads and, on the

o+

vasis of these, new calculations were wade of the age of the

earth. The most probable age of the earth is determined as
5 milliars years abt the given moment.
The lead method, which servés for determining

long periods of time, has grest advanatages over other

methods because it is posaible s;multaneously £o obbain

four values of the ratios of'leadezoé»to vranium, lead-207 to
actino-uranium, lead-208§ to thorium, &nd lead-207 to lead~
206 for the determinable age, while the convergence of these
values provides great confidence in the correctness of the
resultss
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of the importance of absolute chronology, V.I. Vernadskiy ¥

organized the work in this field in the Radium Institute, Acad.

Sci. USSR, where the first figures were obtained for the USSR.
Here also, an experimental procedure was refined and ¥

substantial corrections were introduced into the formulas

which were used for calculations. The works of academician
V. G, Ehlopin and his school, along with_the systematic
determination of the absolute age of jmnerals and rocks of
different districts of the Soviet Union, advanced various
original procedures, amnong which the Xenon mgthod(xenon is
the produét of the spontaneous fission éf uranium=235) is
of great fundamental significance. .

At the presenb time in the Soviet Union, various radio~

active methods have been developed and tested in pracbice}
among these, the lead method with mandatory mass
spectrographic determination of the isotope composition of
the leads separated from the wmineral is of greatest
import.ance.

In 1936, I. Ye. Starik proposed ax method for
determining the age of the earth from the ratio of the
jsotopes of lead-206 and lead-207 and be made caleulations
of the age from data by Aston, In 1952, in the Institute of
Geochemistry and Analytical Chemistry imeni V, I,
Vérnadskiy, Acad. Sci. USSR, under the leadership of

academician A. P. Vinogradov, new experimental daba were
obtained on theisotope composition of ore leads and, on the
basis of these, new calculations were nade of the age of the
earth, The most probable age of the earth is determined as
5 milliard yeafs &t the given moment.

The lead'method, which serves for determining

long perieds of time, has great advanatages over other

X TN

methods bedavae it is potsible simultaneoﬁsly to obtain

ST

four values of the ratios of lead-206 to uranium, lead-207 to
‘actino-uranium, lead~208 to thorium, and lead-207 to lead-
206 for the detefminable‘age, while tﬁe eonvergence of these
values provides great confidence in the correctness of the
rasults. ' .
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It is necessary to point out that, in various cases,
the ages obtained from different rétios‘can differ. It is
observed thabthe ages, as calculated for certain uraninites _
from the ratio of lead-206 to uranium and lead-208 to thorium,
differ. In the case of monazite, the most probable age

| considered is that calculated from theratioc of lead~208
to thorium. )

In 1947, in the Institute of Geological Studies, Acad.
Sei. USSR, I. B. Borovskiy developed a roentgen-spectral
method for determining the age(using the lead method). The
roentgen~-spectral metliod made it possible to directly
determine three ratios between uranium, thorium, and lead,
by-passing the determination of their &dbsolute amounts. In
practice, this method is used to determine the age of minerals E
within the limits of 150 to 2000 million years.

In the roentgen—apect;al determination of the age, there
is a sharp decrease in the amount of stone material(to 50-30
and even to 10 mgm) necessary for analysis.

The selective check during ke several years of the
figures of the absolute age, as obbtained by chemical, radlo-
chemical, mass spectrometric, and roentgenespectral methods,

- has shown good convergence of the results,

In 1950, in the laboratory of Post;Cambrian Geology,

dcad. Sci. USSR, E. K. Gerling started work on the

determination of the age of minerals and rocks and alse of

stone meteorites by theargon methods. )
( _As is Jnown, the argon method is based on the
\ o 40 L 40
det ermination of the rzgio of Arbo-to K (A . forms from X
from the reaction of X +e—~p &r ).
The argon method can be applied in the determination of
the age of potassium minerals of the most diverse genesis.

[ In order to debermine the age of a mineral u nder

131

ity Wb St ¢ s e bt eI R ekt e T & S
i AW e A A e e

et S O A
Declassified in Part - Sanitized Copy Approved for Release 2



D ee— . -
‘ eclassified in Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81- 01043R001700010007 1

PR GIAE,

invesbigation, it is necessary to know tﬁe content of argon
and the amount of potassium therein. Potassium in minerals
is determined by the ordinary chemical means, while the
determination of argon is made with a mass épectromeﬁer.

On the basis of numerous determinations of the age by the
argon method, it has been establishsﬁ that the age values
cbtained with young minerals and rocks are in good agrsement
with the geological concephs, while in the case of ancient
geologlical formationa, lower age figures are obbained, which
is caused by their noticeable loss of radiogenic argon.

' The minerals that are suitable for the determination of
their age by theargon mebhod have not yet been established.

T, K. Gerling bellieved that mica is the most suitable
mineral, while N. I. Polevaya(VSEGEI) believes that
potassium feldspars and granites, as 2 whole, ¢an be
utilized Lfor the determination of the age of young
geological formations by Lhesargon method.

in the Daghestan Branch, icad. Sci. USSR, a rapid method
was developed for desermining the age of geologlcal
formatbions from the radicactive decomposition of
potassium-40 into argon-50.

Khe I. Amirkhanov and I. G. Gurvich are the authors
ef a rapid nass spectronetrlc mebhod for determining the
‘radiogeénic argon of geelogzeal formations. Theyvdeveloped
the basic problems of the theory of the mebhod of isobope
dilphion and further paths are mapped oub fer ‘the
development of the procedures |

Th Alma-Ata, in the Kazakh University‘imeni 5. M
Kirov, Ve Ve Cherdynteey 18 developing & ﬁethcd for
determining the age of yoﬁng formavions from the actiniums=

radium method and thorium isctopes.

The fubidium-sbrontium, carbon methods h ave not yeb

been developed widely in the USSR

In thestudy of minerals, from whlch age determinations
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are made, their interaction appxwaghe with the
surrounding medium should be considered.

The basic cause of erromneous data, obtained in the
deéermination of the age by radicactive methods, is the poor
preservation of the teSt specimen as a result of secondary
processes taking place undér nat.ral conditions,

These processes includg the phencmena of migration of
radioelements, differént extent of leaching-out of
individual radioelements, and emanation, as a result of which,
the radioactive equilibrium is disturbed. It is naturally
impossible to determine the age of such specimans.

I. Ye. Starik proposed a method for deternining the
emanation ¢apacity as a criterion of the sultability of the
mineral for determining the age by the lead method~es
large coefficient of the emanation cardoity indicates poor
preservation of the specimen.

In order to have the possibility of utilizing the
radioactive decomposition for the determination of the age,
the following conditions are necessary:

1. The radioactive decomposition should rroceed in the
geological time with a constant speed within the limits of

the accuracy of the determinationiof the decomposition

SR

constant. .
2. The final decomposition products should be stakle,

3. In the geo;agica; time, thers were no nuclear

-vreactions unlmown to usnghidh lead to the formation of
elements from which the age-deteiﬁination is madd.
‘4, The accurate values‘of the decomposition constants
of the maternal substances are known, .
5. The content of 5adibélements, on the basis of which
the age is calculated, is éuﬁ:ect to accurate determination.

6. The_prccésges, which diSturbed the radiosctive

equilibripm in the test specimen, are lacking.
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It iz also necessary to ¥now the isctope ccmposivion of

the radioceclements whi¢h is the ancestor of the radiomctive

ST

3

series. At the given time, the physical concepts, based on
experimental data, make it possible to accept the speed of
radioactive decomposition in the course of geological tine as

a practically constant value within the limits of accuracy of

T SR

contemporary methods of investigation.

The isctope composition of the ancestors of radioactive

i

series can be considered as established., The final

Rty

S

¥

products of decomposition(lead and heliun) are also stabdble

practically. The sonsitivity of the methoda for the

determination of the radioactivity is at present very high;
it is possible to detect clements with a period of semiw~
deconmposition(half 1ife) of the order of 10l a—lels years.,

The isctopes of lutecium, rhenium, and others h ave
‘a similar period of semi-decomposition and they cannob
alter the results of age determination, conducted from radio-
actiye elements with a considerably smaller period of semi~
decomposition.

At the present time, the accuracy of determination of
radioactive constants for most radioactive elements is
sufficient for practical purposes of the age.

In. addition to observance of the enumarated conditions
in order ta obhain correct values 5£ the age, which are
common for all the radioactive methods, there are conditions
which are characteristie Sor each method in particular: for

example, in the lead method, the error in the determination

of the age can be connected with the eniry of ordinary lead
into the minerals ete.
In the Radium Institute imeni V. G.Khlopin, Acad. Seci,

T L A A TO T S B ST S P SR R

USSR and in the Institute of Geochemistry and Analytical
Chemistry imeni V. I. Vernadskiy, Acad, Sei. USSR,

investigabions are being carried on of the seudy of the-

13l
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processes of migration of radioactive elements and their
decomposition products in-order to learn the causes of the
displacement of the isotope ratios in the lead method for the

uranium and also for the thorium minerals.

GRSER

The commission to determine the absolute age of

a4 A, ’_‘»5—;;“:"7“

geological formations(attached to the OGGN, Acad.Sci. USSR)
is .faced with the following basic tasks:

l. Development of a domestic scale expr6331“u aﬁsolute
chronology.

2. Dating of ﬁhe main‘tectono~magmatic stages of the

=

e

oy
%

geosynelinél zones of the territory of the Soviet Union

-,
IR

in absolute chronology‘

255

e
s

b

Work in both of the indiocated directions is being

v

conducted in a complex manner, with the participation of

f

stratigraphers, tectonists, petrographers, geochemists,

radiologists, chemists, and geophysicists, with the

3

R RIEIS R

application of different radicactive methods for the

determination of the age by complex investigations.,

3

The material for solving the indicated problems is
obtained by a study of the sections in geosyncelinal gones
of the earbh's crust, vhich contain magmatic inclusions.

Upon the decision of the commissionyxihw Xme the
investigations to determine the absolute age were

Pre
started on XEEX-Cambrian deposits -of the B“ltic-and

S R

Ukrainian crystalline shields.

re '
-In the case of the R¥xE-Cambrian rocks of Kareliay

geologists separate four large magmatic cycles. The first
three of these are related with three geosyncllnal

ycles and with the formation of the corresponding folded
zones; bhe fourth cyéle pertains to that time when the
ter i~ ary of the Baltic schield was a pldtfcrm, while the

{c rocks of the fourth cycle dre included in the
res.
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A the present time, the age of pinerals from pegmatites
of the Vhite Sea formation of the Baltic erystalline shield
can be considered as finally established and accepted. This
age turned out to be equal to 1800 million years from

repeated determinations in the Radium Institute imeni V. G
'Khlopin by the lead method with mass gpectroscopic
deberminations of the isotope compesition of lead on the
minerals uraninite, manazite, and wiikite and from several
determipations of the Laboratory of kmsk ‘Pre~Cambrian
Geology, Acad. Sci. USSR, which were made with micas by the
~argon method. This figure of 1800 million years is of
interest in that more than 30 years ago K. A. Nenadkevich was

the to
i‘;.rst determineﬂ: the age of pegmatites of the White Sea

formation of Northern Karelia, while investigating the
ratio of lead to uranium in vraninite, having determined
the atomic weight of lead separated from uraninite.

Y. G. Khlopin and M. Ye. Viadimirova, having made 17
determinations from minerals of different pegmatite veins of
Worthern Karelia, obtained the figure of 1800 million years,

And only at thepresent time, after mass spectroscopic
Extrsrctnaeirnsonsexex investigations have been madé of the
leads separated from uraninite(this work was performed by
G. Ve szdeyko under the direction of L. Ye, Starik and
C. R. Rik), is it possible to be confident of this figure
which dates the most anclent geological formations of the
éarth’s crﬁs’b.

The results of the determinabion of the age, obtained
for ¥hive aea pegmatites, are approached, as regards reliabil it.y
to a gonsiderable exbent by the figures obtamed for the Azov
area with monazites by L. V. Komlev--1950 million years, as
calculated from the ratio of lead=207 to agt‘ini{:m«uraninm,
and 1830 million years obtained from ‘the ratio of lead~208 to
thoriut. The data of theisotope ratio of lead-208 vo
thorium for three samples are in good agreemment with this

values.

IR N AT B,
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Humerous determinations of tne age of minerals and rocks
by the argon method, as performesd by E. K. Gerling and N. I.
Polevaya for Pre-Cambrian deposits of the Balbice and
Ukrainian shields and the outcrop of the most ancient
formations in the ™Mamsk disbrict, do not agree in various
cases with the geological concepts., Thus, the new figure of
1500 million years obtained pemsikkexsffor rapakiwl-granite
is considered very high by academician A. A. Polkanov; the
time interval between the intrusions F_W &-g_
rapakiwl-granite is measured altogether as 300-350 willion
years(group II of granites-~1800 million years, group IV
of granites»-lSOO million years), while the interval
between the age of rapakiwi and kolm is 1000 million
yvears(group III of granites-~1500 million years and kolmew
500 million years).

Acadewician A, A. Polkenov makes the assumption that
the figure of the ageof rapakiwi-granite actually reduced
considerably the large time interval between groups I and IV
of the granites and simultaneously thereby increased the
time interval bebween the formation of FpmorkERrEpMdiwid
rapakivi-granite and kolm.

Academician A, A. Polkanov believes that the increased
age of the rapakiwi-granites, as obbtained by the argon
method, is due toxthe content ﬁherein of excessvérgon,
the nature of which is closely connected with the origin of
rapakiwi~granites. The excess argon, in phe opinion_of'

Aw A; Polkanov, was contained in the synthetic magma and
was ocgeluded in a dispersed manner by the cryétallizing feldspar
and mica; this deteriined the increase in the absolute age -
of the rapakivi~granites
There were Qb?ﬁainkdivergeneiés as regards age figures

obtained for the Pre~Cambrina rocks of the Ukraine.

The ¢ommission has organized a check of the methods and

work of individual age laboratories, using the material of

w137
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of rocks and minerals of the Ukraine. )

In this respect, considéfable work has been accomplished
by the Radium Institute imeni V. G. Khlopin, Institute of
(teochemistry and Analytical Chemistry iméni'v. I. Vernadskiy,
VSEGEL, Ukrainian Acads Sci. USSR in checking the figures
of the absolute age for various samples of the Ukrainian
crystalline massif. For this purpose, an interdepartmental
commission was organized under the leadership of doctor of
geological-minceralogical sciences, Yu. I. Poleovinkina

© (VSEGEI).

The check ahowed satisfactory convergence of the
results. Fof the Korosten complex, the argon mefhod gave the
following results: 1740 -and 1700, 1740 and 1700 million yxmk
yearsy £or the Uman complex 1440~1500, 1400, and 1500 million
years(there was ®s also non-agreement of the results for the
same samﬁle). The weork of determining the absolute age of
Pre~Cambrian formations will continue, but much preparatory
work is necessary in this field in connection with the more
detailed study of the stratigraphy of the Pre-Cambrian
deposits and volcanic stages of the Pre~Cambrian era.

The next district selected for the determination of the
absolute age was the Gaucasus, The first results of the
investigat;ons of the absolute age of the magmatic -
formations (IGEH, Acad. Sci. USSR, G. D, Afanstyev,
Laboratory of the Daghestan Branch, Acad. Sei. USSR and

» Geologleal Insﬁitgta of the Acad., S¢i. Georgilan SSR)'
indicate thoe efror of refering the granites of the North
Caucasian folded region %o the Pre-Cambrian ancient
. granites. A
The Caledonian magmatic cicle(Urushten complex 310=-
320 willion years) is kKhmuwmsixmwrksms more anclent than
all the in?estigated‘other graniﬁoids of North Caucasus,
including the porphyritic granites of the main crest, which are

erroncously referad to the Pre~Cambrian éra. Tﬁe ccmpléﬁed

w138
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investigations confirm theé sepébation of three age groups for
the granite intrusions o{»ﬂcrth«éaucasus: I~~siluriane-
lower devoniaj II~-karbo;—~parm; III-~miocene-~pliocene.

The problem of chalk intrusions is not yet sufficiently
clarified. Data on the geological position of the magmatic
rocks of Horth Caucasus lead to the necessity of re-examining
certain established views that the main role in the
geological structure and magmatism of Horth Caucasus belongs’
to the Pre~Cambrian formations on the one hand and to the
mesozoic, Post-Leist on the otheother hand., The first data
were obtained on the determination of the absolube age of
the sedimenbary roecks of the Caucasus{from glauconites, M.

M. Rubinshteyn).

In addition to the deterwminations of the age of the above
indicated territories, determinations were made of the age of
rocks of the rxxx®EX Primor'ye by the argon method(VSEGEI}

N, I. Polevaya). The resulting data agree in most cases with
the geological concepbs.

I. The Kesocenozoic epoch of magmatism-~determinations

were made of the age for L2 specimens of intrusive and
effusive rocks of South Frimor'ye, which pertain to the
upper chalk and paleogene magnetism. The age boundar& of the
upper chalk and paleogene is not distincggi.iq million '
yearé and the boundary between the upper chalk and the lower
paleogene by 70+10 million years.

II. The Cimmerian epoch of magmatism-—figures were
ebbained of tho age) they vary within the interval: of

- 130~160 million years{il~samﬁleé),

III. The upper Paleozoic epoch of magmatismr-figures

were obta;néd of the age of 60 specimens of "dyed® granitoids;
they range from 170 t6 200 million years,

IV, The Caledonian epoch of magmatism(Tuva AQ)ws
detsrmination was made of 25 samples of granitoids and
effusive rocks of Tuva. For the most ancient Tannoul complex,.
absolute age values of A440~450 5i11ion VORTS Were Ahﬁaineﬁ,
which corresponds to the vpper Cambrian éra. Théﬂégeffor

Taxgylak intrusion ia equal 4o 330~3h0
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million yéars.

In agreement with these data are'bhoggjwhich
characterize the lower Devonia effusions of eastern Tuva--
330~310 mililion years.

‘ were started
! Determinations saxsxstrockst of the absolute age

xxgixniﬂ5xxnx2xﬁixxxxxnxnmxﬂxangxmaxExxkxx;ma
of the rocks of Kazakhstan, Transbaykal, Altay, and
Siberia.
Determinations of the absolute age are creeping : j
more and more into the practice of geologists. 1In
connection with the growing number of inquiries, it is
E necessary to organize new age laboratories.
At the present time, the following age laboratories
are already active: in Moscow-~Institute of Geo-
chemistry and Analybical Chemistry imeni V. I.
Vernadskiy, ACAD. Sci. USSR; in Leningrad~~Radium
mmﬁmemmimammwm,mm.&nuwm
Laboratory of Fre~Cawbrian Geology, Acad. Sci. USSR, and
VSEGET of the Binistry of Geology and Frotection of
Besources of the USSR; in Kiev--Geological Institute,
Acad, Sci. Ukrain. SSR; in Makhach~Kala--Daghestan Branch,
Acad. Sci. USSR; in Sverdlovsk--Ural Branch. Acad. Sci.
USSR; in Ufa-~Bashkir Branch, ACAD. Sci. USSR.
In the organizabional stage are the laboratories
being organized in the IGEM, Acad. Sci. USéR and in the
geological institutesof the Acad. Sci. Georgian SOR,
Armenian SSR,~Azerbaydzhan.SSR, and Yest=-Siberian
L, Branch, Acad. Sci. USSR, Far Eastern Construction : . ;
Administration bfythe %% MPsM, and various laboratories
g of the geological administrations of the Ministry of -
Geology and Protection of Resources of the USSR,
The general sclentific direction and ecordination

of the geochronological work is conducted by the

140~




)

Declassified n Part - Sanitized Copy Approved for Release 2013/02/14 : CIA-RDP81-01043R001700010007-1

commission for the déberminatiqn of the absolute age of
geological formations(attached to the GGGN, Acad. Sei.
Ussn).
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